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PREFACE TO THE AUGUST 2000 EDITION

This edition of the Regional Water Board staff re-
port, 4 Compilation of Water Quality Goals, super-
sedes all earlier editions and updates. These and earlier
editions and updates should be discarded, as they con-
tain outdated information. The new edition contains
information that is current as of late August 2000.

Many significant changes have been incorporated
into this edition of Water Quality Goals. Numerical
water quality limits are newly added from the follow-
ing sources:

4 The California Toxics Rule -- Water Quality Stan-
dards; Establishment of Numeric Criteria for Pri-
ority Toxic Pollutants for the State of California -
promulgated by the U. S. Environmental Protec-
tion Agency (USEPA) on 18 May 2000; and

¢ Hazard Assessments and Water Quality Criteria
for pesticides, from the California Department of
Fish and Game.

Updated numerical water quality limits are included

from the following sources:

¢ California Public Health Goals for drinking water
from the California Environmental Protection
Agency (Cal/EPA), Office of Environmental
Health Hazard Assessment (OEHHA);

¢ California Maximum Contaminant Levels and
Action Levels for drinking water from the Califor-
nia Department of Health Services;

4+ Drinking Water Regulations and Health Adviso-
ries from USEPA;

¢ Reference doses and cancer potency factors from
the Integrated Risk Information System (IRIS)
database, maintained by USEPA;

4 National Recommended Ambient Water Quality
Criteria for protection of human health and aquatic
life, published by USEPA; and

4+ Cancer risk estimates from the Cal/EPA Toxicity
Criteria Database, maintained by OEHHA.

In addltlon, Chemical Abstracts Service (CAS) Regis-

try Numbers have been added to help clarify the iden-

tity of most listed chemicals,

The narrative Selecting Water Quality Goals has
been updated to better assist the user in proper selec-

tion of numerical limits from the tables to ascertain
compliance with California’s water quality standards.
To use this report correctly, it is necessary to read
the enclosed narrative Selecting Water Quality
Goals carefully before selecting numerical water
quality limits from the tables. That narrative includes
an example of water quality goal selection.

A Compilation of Water Quality Goals is a techni-
cal report by staff of the California Regional Water
Quality Control Board, Central Valley Region. It is
intended to assist in the appropriate interpretation of
narrative water quality objectives. This report does
not, nor is it intended to, establish policy or regula-
tion.

The August 2000 edition of 4 Compilation of
Water Quality Goals is available on the Central Valley
Regional Water Board’s internet web site at:

www.swrchb.ca.gov/rwqcb5
Additional hard copies of Water Quality Goals are
available in person or by mail from the Reception
Desk at the Sacramento Office of the California Re-
gional Water Quality Control Board, Central Valley
Region, 3443 Routier Road, Suite A, Sacramento, CA
95827-3003. Public agencies may receive copies free
of charge, with the allowable number of copies per
agency based on current supply and budgetary con-
straints. Private entities may receive the report for
$38.00 per copy. This charge covers the cost of repro-
duction, shipping and handling. Payment, if applica-
ble, must accompany all requests. Checks are to be
made payable to the Central Valley Regional Water
Quality Control Board.

This staff report is not copyrighted. Persons are
free to make copies of all or portions of this report.
However, the author cautions that copies of the tables
of numerical water quality limits without the accom-
panying narrative Selecting Water Quality Goals could
result in misuse of the information.

If you have questions regarding this edition of the
Water Quality Goals staff report, please contact me by
telephone at (916) 255-3123 or CalNet 8-494-3123 or

by E-mail at marshaj@rb5s.swrcb.ca.gov.
—Jon B. Marshack
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USING THIS REPORT

The remainder of this report is divided into six
sections:
Selecting Water Quality Goals
Cross Reference of Chemical Names
Water Quality Goals for Inorganic Constituents
Water Quality Goals for Organic Constituents
Footnotes
References _
Selecting Water Quality Goals — This section de-
scribes the process by which numerical limits for wa-
ter quality parameters and constituents may be selected
to protect beneficial uses of groundwater and surface
waters. A glossary of

LR R 2K 2K 2R J

atom) and Inorganic Constituents (all other chemicals
and parameters). Within these sections, numerical
water quality limits for a single constituent or pa-
rameter are presented on groups of five consecutive
pages. This makes comparison of limits easier for a
single chemical. It takes this many pages to present the
wide range of water quality numerical limits covered
by this report. Therefore, for any constituent or pa-
rameter of interest, be sure to review all five pages
containing listings for that constituent or parame-
ter before selecting numerical limits. The sixth page
of each group lists CAS Numbers, common synonyms
and abbreviations for the

commonly used terms is
included at the end of
this section.

Cross Reference of
Chemical Names —
This section provides an
alphabetical listing of
synonyms for the chemi-
cal constituents and pa-
rameters covered by this
report. Many chemical

To avoid incorrect use of the
numerical water quality limits
contained in this report, the author
strongly recommends that the section
Selecting Water Quality Goals

be carefully reviewed.

chemicals.

The numerical value
of some water quality
limits varies with the
hardness, temperature,
pH, or other characteris-

“tics of the waters to
which they are applied.
The variable limits for
the protection of aquatic
life from ammaonia,

constituents and pa-
rameters are commonly referred to by more than one
name. Look here first to find your chemical con-
stituent or parameter of interest. This section indi-
cates whether the constituent or parameter is listed
under Organic Constituents or Inorganic Constituents.
It also shows under which name the constituent or pa-
rameter is listed in the tables of Water Quality Goals.
Chemical Abstracts Service (CAS) Registry Numbers
are also provided to help clarify the identity of most
constituents. '

Water Quality Goals — These two sections contain
tables of numerical water quality limits divided into:
Organic Constifuents (those chemicals whose chem-
istry is dominated by the chemistry of the carbon

heavy metals, and penta-
chlorophenol are presented in special tables and graphs
at the end of the two Water Quality Goals sections.
Where a numerical limit varies in this manner, the
number of the page which presents the variable limit is
cited in the tables.

Footnotes — Many listings in the tables contain foot-
notes within parentheses. These footnotes, listed near
the end of this report, explain limitations on how the
numerical water quality limits apply and provide other
useful information.

References — Literature sources, from which the nu-
merical water quality limits were obtained, are pro-
vided at the end of this report.
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SELECTING WATER QUALITY GOALS

California is significantly limited in the quantity
and quality of its water resources. Recurring periods of
drought have clearly demonstrated the magnitude and
severity of these limits. At the same time, improper
waste management practices and contaminated sites -
pose significant threats to the quality of California’s
usable groundwater and surface water resources. The
state population is expected to increase by fifty percent
over the next quarter century, while the population of
the Central Valley is expected to double over the next
twenty years. At the same time, there is a growing re-
alization that additional water is also needed for in-
stream fisheries management. Therefore, it is impera-
tive that California restore and maintain the quality of
its water resources so as to be available to serve the
growing needs of agriculture, cities, and industries
without impairing in-stream beneficial uses.

The purpose of this staff report of the California
Regional Water Quality Control Board, Central Valley
Region is to introduce California’s water quality stan-
dards and to outline a system for selecting numerical
water quality limits, consistent with these standards.
The resulting numerical limits may be used to assess
impacts from waste management activities and con-
stituent releases on the quality of waters of the state
and the beneficial uses of these waters.

To determine whether a particular waste manage-
ment activity or constituent release has caused or
threatens to cause adverse water quality impacts, it is
necessary to apply California’s water quality stan-
dards. These standards are found in the Water Quality
Control Plans. At concentrations equal to or greater
than these standards, constituents are considered to
have unreasonably impaired the beneficial uses of the
state’s waters; that is, pollution has occurred. In many
cases, water quality standards inciude narrative, as op-
posed to numerical, water quality objectives. In such
cases, numerical water quality limits from the litera-
ture may be used to ascertain compliance with these
standards.

CALIFORNIA’S WATER QUALITY CONTROL SYSTEM

Because of its water limitations, California pos-
sesses a unique system for the protection and control

of the quality of its most valuable resource. Qur pre-
sent system of water quality control was established in
1969, with the adoption, by the state legislature, of the
Porter-Cologne Water Quality Control Act. Found in
Division 7 of the California Water Code, the Porter-
Cologne Act (http://www.swrcb.ca.gov/water_laws)
provides for ten water quality control agencies, the
State Water Resources Control Board and nine Re-
gional Water Quality Control Boards. The Act in-
structs the boards to preserve and enhance the quality
of California’s water resources for the benefit of pre-
sent and future generations.

The State Water Board carries out its water quality
protection authority through the adoption of specific
Water Quality Control Plans. These plans establish
water quality standards for particular bodies of water.
California water quality standards-are composed of
three parts: the designation of beneficial uses of water,
water quality objectives to protect those uses, and im-
plementation programs designed {0 achieve and main-
tain compliance with the water quality objectives.
Water Quality Control Plans adopied by the State
Water Resources Control Board include:

4 The Ocean Plan

# The Thermal Plan (temperature control in coastal
and interstate waters and enclosed bays and estu-
aries) _

¢ The Delta Plan (Sacramento-San Joaquin Delta
and Suisun Marsh)

¢ The Lake Tahoe Basin Water Quality Plan

The State Water Board recently adopted the Policy for

Implementation of Toxics Standards for Inland Surface

Waters, Enclosed Bays, and Estuaries of California.

This policy provides implementation measures for

numerical criteria contained in the California Toxics

Rule, promulgated in May 2000 by the U.S, Environ-

mental Protection Agency (USEPA). When combined

with the beneficial use designations in the Water

Quality Control Plans adopted by the Regional Water

. Boards (Basin Plans; see below), these documents es-

tablish state-wide water quality standards for toxic
constituents in surface waters that are not covered by
the Ocean Plan. This combined Water Board/USEPA
action is the first phase in the development of new
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Water Quality Control Plans for California’s inland

surface waters and enclosed bays and estuaries.

The State Water Board also adopts regulations and
other policies for water quality control, which have the
enforceability of regulation, to protect water quality
from discharges of waste to water or to land where
water quality could be adversely affected.

To account for the great diversity in California’s
waterscape, the Porter-Cologne Act separates the state,
along major drainage divides, into nine Water Quality
Control Regions (see the map on the inside back cover
of this report). Nine Regional Water Quality Control
Boards act to protect water quality within these re-
gions through the adoption of region-specific Water
Quality Control Plans, also called Basin Plans. The
Basin Plans contain water quality standards that are
specific to surface waters and groundwaters within a
particular region or a portion thereof. As with the State
Water Board’s Water Quality Control Plans, the Basin
Plans contain beneficial use designations, water qual-
ity objectives, and implementation programs.

Through the issuance of waste discharge require-
ments (permits), water quality monitoring and report-
ing programs, and other enforceable orders, the State
and Regional Water Boards implement the statewide
and regional Water Quality Control Plans, policies for
water quality control, and water quality regulations.
The State and Regional Water Boards also administer
most of the federal clean water laws in California.

The focus of State and Regional Water Boards”
water quality control programs are to prevent and cor-
rect conditions of pollution of water and nuisance. The
Porter-Cologne Act defines “pollution” as “an altera-
tion of the quality of the waters of the state by waste to
a degree which unreasonably affects:

1) such waters for beneficial uses, or

2) facilities which serve such beneficial uses.”

“Nuisance” is defined as “anything which:

1) is injurious to health, or is indecent or offensive to
the senses, or an obstruction to the free use of
property so as to interfere with the comfortable
enjoyment of life or property, and

2) affects at the same time an entire community or
neighborhood, or any considerable number of per-
sons, although the extent of the annoyance or
damage inflicted upon individuals may be une- -
qual, and

3) occurs during or as the result of the treatment or
disposal of wastes.”

WATER QUALITY STANDARDS

The term “water-quali dards” is defined in
regulations that implement the federﬂw
Act. That definition reads:

“Water quallty standards _eplpwsnons of state or

for the waters of the United States and water quallty
crltqna for such waters based upon such uses. Water
quahty standards are to protect the pubhc health or
welfare, enhance the quality of watér and serve the
purposes of the Act.” [40.Code of Federal Regulations
(CFR) Section 130.2(c) and 131.3(I)] .
So, federal water quality standards must contain at
least two critical components:
1) the designation of beneficial uses of water, and
2) the establishment of water quality criteria designed
to protect those uses.

In California, the Water Quality Control Plans

designate the beneficial uses of waters of the state and
water quality objectives (the “criteria” under the Clean
Water Act) to protect those uses. The Water Quality
Control Plans are adopted by the State and Regional
Water Boards through a formal administrative rule-
making process and, thereby, have the force of regula-
tion. As mentioned above, the California Toxics Rule
criteria, adopted by USEPA, when combined with ex-
isting beneficial use designations in the Water Quality
Control Plans, are also water quality standards. One
critical difference between the state and federal pro-
grams is that while the Clean Water Act focuses on
surface water resources, the term “waters of the state”
under the Porter-Cologne Act includes both surface
waters and groundwaters. Therefore, California has
water quality standards applicable to groundwaters as
well as to surface waters. Another difference is that
California’s Water Quality Control Plans include im-
plementation programs to achieve and maintain com-
pliance with water quality objectives.

California’s water quality standards are enforce-
able by the State and Regional Water Boards. They
apply throughout the bodies of surface water and
groundwater for which they were established.

Drann Y
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BeNEFICIAL USES

Section 13050(f) of the Porter-Cologne Act de-
fines beneficial uses as follows:
“*Beneficial uses of waters of the state that t may

are not necessarily limited to, domestxc, umglpal
ag”ﬂ?:'ﬁ‘ftﬁral and i mdustrlal supply, power generatlon
recreation; aesthetic enjoyment; navigation; and pres-
ervation and enhancement of ﬁsh wildlife, and other
aquatic resources or  Or preserves.”

The State and Re Reglonal Water Boards® Water
Quality Control Plans list the specific beneficial uses
established for each of California’s surface water and
groundwater bodies, For example, the Central Valley
Region’s Water Quality Control Plan for the Sacra-
mento River and San Joaguin River Basins lists the
following beneficial uses of surface waters and
groundwaters: '

Municipal and Domestic Supply

Agricultural Supply

Industrial Supply (both Service and Process)

Groundwater Recharge

Freshwater Replenishment

Navigation

Hydropower Generation

Recreation (both Water Contact and Non-Water

Contact)

Commercial & Sport Fishing

Aquaculture

Freshwater Habitat (both Warm and Cold)

Estuarine Habitat

Wildlife Habitat

Preservation of Biological Habitats of Special Sig-

nificance

Preservation of Rare, Threatened, or Endangered

Species

¢ Migration of Aquatic Organisms

4+ Spawning, Reproduction, and/or Early Develop-
ment

4 Shellfish Harvesting

The Water Quality Control Plans specify which bene-

ﬁéiiﬂge’apply to each body of water within each

region of the state. Under the Porter-Cologne Act, the

dizcharge of Waste is not a right, but a privilege, sub-

ject to specific permit conditions. The discharge of

waste is also not a beneficial use of water. The Water

Boards’ mission is to protect water quality from dis-

L0 BB R K 25 K 2B 2
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charges of waste that could cause impairment of des-
ignated beneficial uses.

Sources OF DRINKING WATER PoLICY

Also included within California’s system of water
quality standards are the “policies for water quality
control” adopted by the State Water Board and incor-
porated into each of the Basin Plans. One such policy
is critical to the designation of beneficial uses.

In 1988, the State Water Board adopted Resolution
No. 88-63, the “Sources of Drinking Water” policy.
This policy specifies that, except under specifically
defined circumstances, all surface water and ground-
water of the state are to be protected as existing or po-
tential sources of municipal and domestic supply,
unless this beneficial use is explicitly de-designated in
a Water Quality Control Plan. The policy lists specific
circumstances under which waters may be excluded
from this beneficial use, including:

4 waters with existing high total dissolved solids
concentrations {greater than 3000 mg/1);

¢ waters having low sustainable yield (less than 200
gallons per day for a single well);

4 water with contamination, unrelated to a specific
poliution incident, that cannot reasonably be
treated for domestic use;

4+ waters within particular wastewater conveyance
and holding facilities; and

¢ regulated geothermal groundwaters.

These exemptions to the general municipal and do-

mestic supply beneficial use designation are applied to

specific water bodies through formal Basin Plan
amendments by the appropriate Regional Water Board.

WATER QuALITY OBJECTIVES

The second component of California’s water qual-
ity standards 1s water quality lity objéctives. The Porter-
Cologne Act defines “water quality objectlves” as “the
llmlts or levels of water quality constituents or char-
acteristics which are established for the reasonable
protection of beneﬁmaln _us_es__of water or the prevention
of nuisance within a specific area.” Since pollution is
defined as an alteration of water quality to a degree
which unreasonably affects beneficial uses, pollution
occurs whenever water quality objectives are ex-
ceeded. '

Water quality o objecuves de51gned to protect bene-

7 fi01al uses. and prevent nuisance are also found in the’
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Water Quality Control Plans. As with beneficial uses,
water quality objectives are established either for spe-
cific bodies of water, such as the Sacramento River
between Shasta Dam and the Colusa Basin Drain, or
for protection of particular beneficial uses of surface
waters or groundwaters throughout a specific basin or
region. In addition, the water quality criteria for toxic
pollutants in the California Toxics Rule apply to nearly
all of the state’s surface waters which are not covered
by the Ocean Plan, i.e., to inland surface waters, en-
closed bays and estuaries. These limits are called “cri-
teria” (rather than “objectives”™) because they were
promulgated by USEPA pursuant to the federal Clean
Water Act.

Water quality objectives may be stated in either
numerical or narrative form. Where numerical objec-
tives are listed in the Water Quality Control Plans,
their values are applicable numerical water quality
limits for the indicated constituent(s) or parameter(s).
If not exceeded, they will provide reasonable protec-
tion for beneficial uses of the specified body of water.
However in many cases, water quality objectives are
stated in narrative form. Narrative objectives describe
a requirement or a prohibition. Examples of narrative
objectives, established in the Central Valley Region’s
Water Quality Control Plan for the Sacramento River
and San Joagquin River Basins, include:
¢ Chemical Constituents —

“Waters shall not contain chemical constituents in

concentrations that adversely affect beneficial

uses.

“At a minimum, water designated for use as do-

mestic or municipal supply (MUN) shall not con-

tain concentrations of chemical constituents in
excess of the maximum contaminant levels

(MCLs) spekified in ... Title 22 of the California

Code of Regulations [California’s drinking water

standards] ...

“To protect all beneficial uses, the Regional Water

Board may apply limits more stringent than

MCLs.”
¢ Tastes and Odors —

“Water shall not contain taste- or odor-producing
substances in concentrations that impart undesir-
able tastes or odors to domestic or municipal water
supplies or to fish flesh or other edible products of
aquatic origin, or that cause nuisance, or otherwise
adversely affect beneficial uses.”

+ Toxicity —
“... waters shall be maintained free of toxic sub-
stances in concentrations that produce detrimental
physiological responses in human, plant, animal,
or aquatic life associated with designated benefi-
cial use(s). This objective applies regardless of
whether the toxicity is caused by a single sub-
stance or the interactive effects of multiple sub-
stances.”

The Central Valley Region’s Basin Plans also contain

water quality objectives for the following constituents

and parameters:

Bacteria

Biostimulatory Substances

Color

Dissolved Cxygen

Floating Material

Oil and Grease

Pesticides

pH

Radioactivity

Salinity

Sediment

Settleable Material

Suspended Material

Temperature ‘

Turbidity

Some are expressed as numerical objectives, while

others are in narrative form. Narrative water quality

objectives must be mterpreted through the selection of

numerlcal llmltS, as further described below.

ANTIDEGRADATION POLICY

Water is a multiple-use resource. That is, the same
water may be used many times between where it falls
as rain or snow in the mountains and where it eventu-
ally flows into the ocean. Each use of water causes
some change or degradation in its quality. Water qual-
ity can also be degraded by discharges of waste and
other human activities. Multiple water uses and waste
discharges and the combined effect on water quality
must be considered. If the Board allows a single use or
discharge to degrade water quality to a level just suffi-
cient to protect beneficial uses, then no capacity exists
for further degradation by other water uses or other
human activities. The ability to beneficially use the
water has been impaired.

in addition, our understanding of the health and
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environmental effects of chemicals and combinations
of chemicals is constantly evolving. What is consid-
ered safe at 10 ug/L today may be found to be harmful
at 1 ug/L tomorrow. For these reasons, it is often de-
sirable to minimize the degradation of water quality
and to preserve a higher water quality than that which
will just support beneficial uses, that is, better than
applicable water quality objectives.

Realizing this need, the State Water Resources
Control Board in 1968 adopted Resolution No. 68-16,
Statement of Policy With Respect to Maintaining High
Quality of Waters in California. This established an
Antidegradation Policy for the protection of water
quality in California. Under this policy, whenever the
existing quality of water is better than that needed to
protect all present and probable future beneficial uses,
such existing high quality is to be maintained until or
unless it has been demonstrated to the state that any
change in water quality:
¢ will be consistent with the maximum benefit to the

people of the state;

+ will not unreasonably affect present or probable
future beneficial uses of such water; and

4+ will not result in water quality less than prescribed
in state policies.

Unless these three conditions are met, background

water quality—the concentrations of substances in

natural waters that are unaffected by waste manage-

ment practices or contamination incidents—is to be

maintained.

If the State or Regional Water Board determines
that some water quality degradation is in the best in-
terest of the people of California, some incremental
increase in constituent concentrations above back-
ground levels may be permitted under the Policy.
However, in no case may such degradation cause un-
reasonable impairment of beneficial uses that have
been designated for a water of the state.

The effect of this policy is to define a range of
water quality—between natural background levels and
the water quality objectives—that must be maintained,
Within this range, the Water Boards must balance the
need to protect existing high quality water with the
benefit to California as a whole of allowing some deg-
radation to occur from the discharge of waste.

The policy also specifies that discharges of waste

to existing high quality waters are required to use “best

practicable treatment or control,” thereby imposing a

technology-based limit on such discharges.

In more recent actions, the State Water Board
further delineated implementation of the Antidegrada-
tion Policy. These include the adoption of monitoring
and corrective action regulations and a cleanup policy.

CHAPTER 15, ARTICLE 5 REGULATIONS

In July 1991, the State Water Board adopted re-
vised regulations for water quality monitoring and cor-
rective action for waste management units—facilities
where wastes are discharged to land for treatment,
storage or disposal. These regulations, contained in
Title 23 of the California Code of Regulations, Divi-
sion 3, Chapter 15, Article 5, contain the only inter-
pretation of the state’s Antidegradation Policy that has
been promulgated in regulations. Article 5 requires the
Regional Water Board to establish water quality pro-
tection standards for all waste management units.
Water quality protection standards include concentra-
tion limits for constituents of concern, which must be
met in groundwater and surface water that could be
affected by a release from the waste management unit.

Section 2550.4 of these regulations requires that,
in most cases, concentration limits be established at
background levels. However, in a corrective action
program for a leaking waste management unit where
the discharger of waste has demonstrated that it is
technologically or economically infeasible to achieve
background levels, the Regional Water Board may
adopt concentration limits greater than background
(CLGBs). These limits must be set: '

4 at the lowest concentrations for the individual con-
stituents which are technologically and economi-
cally achievable;

¢ 50 as not to exceed the maximum concentrations
allowable under applicable statutes and regulations
for individual constituents [including water quality
objectives];

¢ 50 as not to result in excessive exposure to a sen-
sitive biological receptor [as shown, for example,

through health and ecological risk assessments];

and :

4 so that theoretical risks from chemicals associated
with the release shall be considered additive across
all media of exposure and shall be considered ad-
ditive for those constituents that cause similar
toxicologic effects or have carcinogenic effects.
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CLEANUP PoLIicY

In June 1992, the State Water Board adopted
Resolution No. 92-49, Policies and Procedures for
Investigation and Cleanup and Abatement of Dis-
charges Under Water Code Section 13304. This policy
for water quality control, which was modified in April
1994 and October 1996, states that the Antidegrada-
tion Policy of Resolution No, 68-16 is applicable to
the cleanup of contaminated sites, and that criteria in
Section 2550.4 of the Chapter 15 regulations are to be
used to set cleanup levels for such sites. [For cleanup
of leaking underground tank sites, Section 2550.4 cri-
teria are to be considered in setting cleanup levels un-
der Chapter 16 of Title 23, Division 3 of the California
Code of Regulations.] In determining cleanup levels
for water and for contaminated soils which threaten
water quality, background constituent concentrations
in water are the initial goal. If attainment of back-
ground concentrations is not achievable, cleanup levels
must be set as close to background as technologically
and economically feasible, They must, at a minimum,
restore and protect all applicable beneficial uses of
waters of the state, as measured by the water quality
objectives, and must not present significant health or
environmental risks.

NUMERICAL WATER QUALITY LIMITS

To determine whether a particular waste manage-
ment activity or constituent release has caused or
threatens to cause pollution—a degradation in water
quality severe enough to impair present or probable
future beneficial uses—one must refer to California’s
water quality standards. As described earlier, the stan-
dards consist of a beneficial use or uses of water and
water quality objectives to protect those uses. Any nar-
rative objective must be interpreted and a numerical
limit selected which meets the narrative objective.
Once all beneficial uses, water quality objectives and
numerical limits have been identified, those water
quality limits that protect all beneficial uses are se-
lected for comparison with measured or projected con-
stituent concentrations in the water body of interest.

The first step in selecting beneficial use protective
water quality limits is to identify the bodies of
groundwater and/or surface water that have been or
have the potential to be affected by the particular
waste management activity or constituent release. Un-

der California’s Antidegradation Policy, water quality
limits are initially set equal to true background levels
in the body of water. Constituent concentrations in
excess of background levels in the water body, caused
or threatened to be caused by a discharge of waste,
indicate that water quality degradation has occurred or
is threatened.

If degradation has already occurred, water quality
limits should also be selected to determine whether
pollution has occurred or is threatened. In that case,
water quality limits are selected so as to ascertain
compliance with all applicable water quality objectives
for the protection of the beneficial uses which have
been designated for the water body in question, Desig-
nated beneficial uses and applicable water quality ob-
Jjectives to protect those uses are contained in the
appropriate Water Quality Control Plan(s). The proc-
ess of selecting beneficial use protective water quality
limits to interpret these standards is shown in Figure 1.

Some water quality objectives are numerical.
These numerical objectives are a subset of the applica-
ble beneficial use protective water quality limits, If
narrative water quality objectives also apply to the
constituent or parameter of interest in the water body,
compliance with those objectives may be determined
through measurement (e.g., toxicity testing) or other
direct evidence of beneficial use impacts. Alterna-
tively, relevant numerical water quality limits may be
selected from the literature and used to interpret the
narrative objectives. Water quality limits from the lit-
erature, called water gquality goals in this report, in-
clude drinking water standards, ambient water quality
criteria, cancer risk estimates, health advisories, and
other numerical values that represent concentrations of
chemicals that would limit specific uses of water. An
example of a water quality goal is the taste and odor
threshold for ethylbenzene of 29 ug/L, published by
USEPA, This water quality goal could be used to in-
terpret compliance with the narrative water quality
objective for tastes and odors, discussed above.

For each constituent, all applicable numerical ob-
jectives along with water quality goals selected to in-
terpret each applicable narrative objectives are
collected and the most limiting (most stringent) of
these values is selected. Below this most limiting
value, compliance with all applicable water quality
objectives is assured and the most sensitive beneficial
use should be protected. This most limiting value be-
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comes the beneficial use protective water quality limit
for the constituent of interest in the water body. If the
concentration of the constituent exceeds the beneficial
use protective water quality limit, one or more water
quality objectives have been violated and pollution has
occurred,

The one exception to this is where the site-specific
natural background condition in water is a higher con-

centration than the beneficial use protective water
quality limit. The State and Regional Water Boards
authority for protection of water quality from waste
discharges is limited to the regulation of “controliable
water quality factors”—those actions, conditions, or
circumstances resulting from human activities that
may influence the quality of waters of the state and
that may be reasonably controlled. Where the natural

FIGURE 1. SELECTING BENEFICIAL USE PROTECTIVE NUMERICAL LIMITS IN WATER

Site- and Constituent-Specific
Discharge Information

v

What bodies of water may be
or have been affected 7

+

What are the beneficial uses
of those bodies of water ?

Water Quality
Standards from

+

the applicable

protect those beneficial uses ?

What are the water quality objectives to y

Water Quality
Control Plan(s)

\..

2 | -

Applicable Applicable
Numerical Objectives Narrative Objectives |

-

Water Quality Goals |
that implement the
Narrative Objectives

| Numerical
Water Quality Limits
from the Literature
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Choose the most limiting of these
water quality limits to implement alf
applicable water quality objectives

T |

If the true background level is less

restrictive than the value selected
above, use the background level

v

Beneficial Use Protective
Water Quality Limit
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background level is higher than the beneficial use
protective water quality limit, the natural background
level is considered to comply with the water quality
objective. In such cases, other controllable factors are
not allowed to cause any further degradation of water

quality.

TyPES OF WATER QUALITY GOALS

The literature contains many useful water quality
limits designed to protect specific beneficial uses of
water. These water quality goals can be used to inter-
pret narrative water quality objectives. The following
is a summary of available types of water quality goals
that are presented in this document. The Reference
section at the end of this report lists the sources of
these limits, including internet addresses where
available.

Maximum Contaminant Levels (MCLs)

MCLs are part of the drinking water standards
adopted by the California Department of Health Serv-
ices (DHS) pursuant to the California Safe Drinking
Water Act. California MCLs may be found in Title 22
of the California Code of Regulations (CCR), Division
4, Chapter 15, Domestic Water Quality and Monitor-"
ing. USEPA also adopts MCLs under the federal Safe
Drinking Water Act, DHS’s drinking water standards
are required to be at least as stringent as those adopted
by the USEPA. Some California MCLs are more strin-
gent than USEPA MCLs.

Primary MCLs are derived from health-based cri-
teria (by USEPA from MCL Goals; by DHS from
Publich Health Goals or from one-in-a-million [10*°]
incremental cancer risk estimates for carcinogens and
threshold toxicity levels for non-carcinogens). MCLs
also include technologic and economic considerations
relating to the feasibility of achieving and monitoring
for these concentrations in drinking water supply sys-
tems and at the tap. it should be noted that the balanc-
ing of health effects with technologic and economic
considerations in the derivation of MCLs may not be
appropriate for protection of the quality of a raw sur-
face water or groundwater resource, as will be dis-
cussed below. Secondary MCLs are derived from
human welfare considerations (e.g., taste, odor, laun-
dry staining) in the same manner as Primary MCLs,

Drinking water MCLs are directly applicable to
and enforceable by DHS and local health departments

on water supply systems and at the tap. MCLs, both
Primary and Secondary, are directly applicable to
groundwater and surface water resources when they

.are specifically referenced as water quality objectives

in the pertinent Water Quality Control Plan. Where
fully health protective, MCLs may also be used to in-
terpret narrative objectives prohibiting toxicity to hu-
mans in water designated as a source of drinking water
(municipal and domestic supply) in the Water Quality
Control Plan.

Maximum Contaminant Level Goals
(MCL Goals or MCLGs)

MCLGs are promulgated by USEPA as part of the
National Primary Drinking Water Regulations.
MCLGs represent the first step in establishing Primary
MCLs and are required by federal statute to be set at
levels that represent no adverse health risks. They are
set at “zero” for known and probable human carcino-
gens, since theoretically a single molecule of such a
chemical could present some degree of cancer risk.
Threshold levels posing no risk of health effects (other
than cancer) are used for non-carcinogens and for pos-
sible human carcinogens. Because they are purely
health-based, non-zero MCLGs may be useful in in-
terpreting narrative water quality objectives which
prohibit toxicity to human consumers.

Public Health Goals (PHGs)

The California Safe Drinking Water Act of 1996
requires the Office of Environmental Health Hazard
Assessment (OEHHA) to perform risk assessments
and adopt Public Health Goals for contaminants in
drinking water based exclusively on public health con-
siderations. PHGs represent levels of contaminants in
drinking water that would pose no significant health
risk to individuals consuming the water on a daily ba-
sis over a lifetime, They are based on a 10" incre-
mental cancer risk estimate for carcinogens and a
threshold toxicity limit for other contaminants, with a
margin of safety, OEHHA and DHS consider the 10
risk level to represent a de minimis level of cancer risk
from involuntary exposures.

PHGs adopted by OEHHA are for use by the DHS -
in establishing primary drinking water MCLs. Where
PHGs are to be based solely on scientific and public
health considerations without regard to economic con-
siderations, drinking water MCLs are to consider eco-
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nomic factors and technical feasibility. Each MCL
adopted by DHS is to be set at a level that is as close
as feasible to the corresponding PHG, placing empha-
sis on the protection of public health. Being purely
health-based, PHGs are also appropriate to use in in-
terpreting narrative toxicity objectives with respect to
human exposures from constituents in waters that have
been designated as existing or potential sources of
municipal and domestic supply. In addition, where
water quality objectives require compliance with
drinking water MCLs, the PHGs may provide an indi-
cation as to whether MCLs are likely to be revised
upward or downward in the future. This information is
important because the State and Regional Water
Boards must ensure the usability of water for the fore-
seeable future.

State Action Levels

Action levels, published by DHS, are based
mainly on health effects. An incremental cancer risk
estimate of 10" is used for carcinogens and a threshold
toxicity limit is used for other constituents. As with
MCLs, the ability to quantify the amount of the con-
stituent in a water sample using readily available ana-
lytical methods may cause action levels to be set at
somewhat higher concentrations than purely health-
based values. Organoleptic (taste- and odor-based)
values are also included as action levels for some
chemicals. Action levels are advisory to water suppli-
ers. If exceeded, DHS urges the supplier to correct the
problem or to find an alternative raw water source.
When they are purely health-based, action levels may
also be used to interpret narrative objectives that pro-
hibit toxicity to humans that may drink the water.

Cal/EPA Cancer Potency Factors

The Office of Environmental Health Hazard As-
sessment has lead responsibility within Cal/EPA for
the assessment of human health risks associated with
exposures to toxic substances in environmental media.
OEHHA also performs health risk assessments for
California state agencies outside Cal/EPA, such as the
development of PHGs for the Department of Health
Services. OEHHA maintains a database of health risk
information for chemicals called the Toxicity Criteria
Database. The health based criteria presented in this
database have been used as a basis for California state
regulatory actions. The majority has undergone peer

review and in many cases rigorous regulatory review.
The database includes cancer potency factors for in-
halation and oral exposures to many chemicals. These
Cal/EPA cancer potency factors may be used to cal-
culate concentrations in drinking water associated with
specific cancer risk levels, using standard exposure
assumptions (see Threshold Risk Characterization,
below.).

Integrated Risk Information System (IRIS)

The USEPA Office of Research and Development,
National Center for Environmental Assessment main-
tain a chemical database called the Integrated Risk In-
formation System. IRIS contains USEPA’s most
current information on human health effects that may
result from exposure to various substances found in
the environment. Two types of criteria are presented in
IRIS. Reference doses (RfDs) are calculated as safe
exposure levels with respect to non-cancer health ef-
fects. They are presented in units of milligrams of
chemical per kilogram body weight per day of expo-
sure (mg/kg-day). RfDs may be converted into con-
centrations in drinking water (mg/L or ug/L) using
standard exposure assumptions (see Threshold Risk
Characterization, below.). IRIS also presents concen-

- trations of chemicals in drinking water that would be

associated with specific levels of cancer risk.

Drinking Water Health Advisories and
Water Quality Advisories

Health Advisories are published by USEPA for

. short-term (1-day exposure or less or 10-day exposure

or less), long-term (7-year exposure or less), and life-
time human exposures through drinking water. Health
advisories for non-carcinogens and for possible human
carcinogens are calculated for chemicals where suffi-
cient toxicologic data exist. Incremental cancer risk
estimates for known and probable human carcinogens
are also presented.

Water Quality Advisories contain human health
related criteria that assume exposure through both
drinking water and consumption of contaminated fish
and shellfish from the same water. Some Water Qual-
ity Advisories also contain criteria that are intended to
be protective of aquatic life.
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Suggested No-Adverse-Response Levels
(SNARLSs)

These human health-based criteria were published
by the National Academy of Sciences (NAS) in the
nine volumes of Drinking Water and Health (1977 to
1989}, USEPA’s health advisories were also formerly
published as “SNARLs.” SNARLs do not reflect the
cancer risk that may be posed by these chemicals. In-
cremental cancer risk estimates for carcinogens are
presented separately in these NAS and USEPA docu-
ments, NAS criteria from Drinking Water and Health
may not contain the most recent toxicologic informa-
tion. They should only be used to interpret narrative
water quality objectives where more recent health-
based criteria are absent.

Proposition 65 Regulatory Levels

Proposition 65 levels are established under the
California Safe Drinking Water and Toxic Enforce-
ment Act of 1986 for known human carcinogens and
reproductive toxins. Proposition 65, an initiative stat-
ute, made it illegal to expose persons to significant
amounts of these chemicals without prior notification
or to discharge significant amounts of these chemicals
to sources of drinking water. These “significant
amounts” are adopted by OEHHA in regulations con-
tained in Title 22 of CCR, Division 2, Chapter 3.

For carcinogens, no-significant-risk levels
(NSRLSs) are set at concentrations associated with a
one-in-100,000 (10”*) incremental risk of cancer.
These are the only California health based limits de-
rived from risk levels greater than 10°°. As such, they
are not as protective of human health as many other
published criteria (see Which Cancer Risk Level?,
below). 1000 of the no-observable-effect level (NOEL)
is adopted for reproductive toxicants.

Proposition 65 levels are doses, expressed in units
of micrograms per day of exposure (ug/d). These
levels may be converted into concentrations in water
by assuming 2 liters per day water consumption and
100 percent exposure to the chemical through drinking
water, under regulations contained in Title 22 of CCR,
Sections 12721 and 12821.

National Ambient Water Quality Criteria

These criteria, also called the National Recom-
mended Water Quality Criteria, are developed by

USEPA under Section 304(a) of the Clean Water Act
to provide guidance to the states in adopting water
quality standards under Section 304(c) of the Act and
to interpret narrative toxicity standards (water quality
objectives in California). These criteria are designed to
protect human health and welfare and aquatic life from
pollutants in freshwater and marine surface waters.

The human health protective criteria differ signifi-
cantly from those discussed above. They assume two
different exposure scenarios. For waters that are
sources of drinking water, exposure is assumed both
from drinking the water and consuming aquatic or-
ganisms (fish and shellfish) that live in the water. For
waters that are not sources of drinking water, exposure
is assumed to be from the consumption of aquatic or-
ganisms only. Aquatic organisms are known to bioac-
cumulate certain toxic pollutants in their tissues, so as
to magnify human exposures. Because these human
health based criteria assume exposure through fish and
shellfish consumption, they should not be used to in-
terpret water quality objectives for groundwater where
human exposure will only occur from municipal or
domestic supply uses. The criteria also include thresh-
old health protective criteria for non-carcinogens. In-
cremental cancer risk estimates for carcinogens are
presented at a variety of risk levels. Organoleptic
(taste- and odor-based) levels are also provided for
some chemicals to protect human welfare.

National Ambient Water Quality Criteria also in-
clude criteria that are intended to protect freshwater
and/or saltwater aquatic life. Normally, two types of
limits are presented. Criteria Maximum Concentra-
tions (CMCs) protect aquatic organisms from acute
exposures (expressed as 1-hour average or instantane-
ous maximum concentrations) to pollutants, Criteria
Continuous Concentrations (CCCs) protect aquatic
organisms from chronic exposures (expressed as 4-day
or 24-hour average concentrations). To be able to de-
rive these criteria, the USEPA method requires toxic-
ity data for species representing a minimum of eight
families of organisms, including coverage of both
vertebrate and invertebrate species. Important aquatic
plant species are also considered. Fundamental to the
method is protection of all species, even at sensitive
life stages, for which there are reliable measurements
in the data set. Criteria derived by this method are also
intended to protect species for which those in the data
set serve as surrogates. Toxicity information, in the
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form of lowest observed effect levels, is often pre-
sented in the USEPA criteria documents where there is
insufficient toxicologic information with which to de-
velop recommended criteria. '

The National Ambient Water Quality Criteria are
found in a number of USEPA documents:

*  Quality Criteria for Water, 1986, with updates in

1986 and 1987, also known as the “Gold Book™;
¢ the Ambient Water Quality Criteria volumes on

specific pollutants or classes of pollutants (1980,

1984, 1985, 1986, 1987, 1988, 1989, 1991, 1993,

and 1995); .
¢ Quality Criteria for Water (1976), also known as

the “Red Book™;
¢ Water Quality Criteria, 1972, also known as the

“Blue Book.”

In December 1992, USEPA promulgated the Na-
tional Toxics Rule, which updated many of these crite-
ria and made them directly applicable standards for
surface waters in many states, including some Califor-
nia waters. These regulations, found in 40 CFR Sec-
tion 131.36, specify that “[tJhe human health criteria
shall be applied at the State-adopted 10°¢ risk level” for
California. To ascertain compliance with the aquatic
life protective criteria for metallic constituents, water
quality samples were to be analyzed for “total recover-
able” concentrations, In May 1995, USEPA amended
these regulations to convert most of these aquatic life
criteria to dissolved concentrations. In April 1999,
USEPA published the most recent summary of Na-
tional Recommended Water Quality Criteria.

California Toxics Rule (CTR) Criterla

The federal Clean Water Act requires all states to
have enforceable numerical water quality criteria ap-
plicable to priority toxic pollutants in surface waters.
California lacked many of these standards, in part due
to the State Water Board’s repeal of the fnland Surface
Waters Plan and Enclosed Bays and Estuaries Plan,
resulting from a legal challenge. In May 2000, USEPA
promuigated water quality criteria for priority toxic
pollutants for California’s inland surface waters and
enclosed bays and estuaries. Included are both human
health and aquatic life protective criteria, similar to
those published in the National Recommended Water
Quality Criteria. '

The CTR criteria, along with the beneficial use
designations in the Basin Plans, are directly applicable

water quality standards for these toxic pollutants in
these waters. Implementation provisions for these
standards have been provided in the Policy for Imple-
mentation of Toxics Standards for Inland Surface Wa-
ters, Enclosed Bays, and Estuaries of California
(SWRCB Resolution No. 2000-015), adopted by the
State Water Board in March of this year. The policy
includes time schedules for compliance, provisions for
mixing zones, analytical methods and reporting fevels.

Other Numerical Limits

Other sources of numerical water quality limits in-

clude: '

¢ Water Quality for Agriculture, published by the
Food and Agticulture Organization of the United
Nations in 1985, which contains criteria protective
of agricultural uses of water.

¢ Hazard Assessments and Water Quality Criteria,
published by the California Department of Fish
and Game, which contain criteria that are protec-
tive of aquatic life from exposure to several pesti-
cides. USEPA methods are used to derive these
criteria.

¢ Water Quality Criteria, Second Edition, written by
McKee and Wolf and published by the State Water
Resources Control Board in 1963 and 1978, which
contains criteria for human health and welfare,
aquatic life, agricultural use, industrial use, and
various other beneficial uses of water, This docu-
ment is available from the National Technical In-
formation Service (NTIS) as Publication No. PB
8218824, :

¢ Taste and odor thresholds are published in several
documents, including USEPA Drinking Water
Contaminant Fact Sheets and an extensive collec-
tion by J.E. Amoore and E. Hautala in their paper,
Odor as an Aid to Chemical Safety: Odor Thresh-
olds Compared with Threshold Limit Values and
Volatilities for 214 Industrial Chemicals in Air
and Water Dilution, published in Journal of Ap-
plied Toxicology (1983). .

The numerical water quality limits discussed above as

well as the numerical water quality objectives from the

State Water Board’s Water Quality Control Plan for

Qcean Waters of California (the Ocean Plan) are

summarized in the tables and graphs that make up the

remainder of this report.
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Risk CHARACTERIZATION METHODS
FOR DRINKING WATER

The methods by which the USEPA and other
agencies establish lifetime health advisories and con-
centration-based cancer risk estimates for constituents
in drinking water may be used to calculate water qual-
ity goals from other published toxicologic criteria.
These methods are based on the following toxicologic
principles.

Threshold Toxins vs. Non-Threshold Toxins

The toxic effects of chemicals may be roughly di-
vided into two categories, threshold and non-threshold.
It is important to recognize that it is not the chemical
itself, but the dose (the concentration of the chemical
multiplied by the duration of exposure), which is re-
sponsible for the toxic effect. Below a particular
threshold dose, many chemicals cause no toxicity.
These chemicals are called threshold toxins. Cyanide,
mercury, and the pesticide malathion fall into this
category. Some threshold chemicals, like Vitamin A,
are beneficial to human health at low doses, but toxic
at high doses.

On the other hand, some chemicals have no foxic-
ity threshold; they may pose a quantifiable health risk
at any concentration, Most carcinogens are thought to
fall into this non-threshold category. Essentially', one
molecule is considered to have the potential to cause
some finite risk of getting cancer. Health risks for non-
threshold toxins are characterized by probabilities. The
higher the dose, the higher the probability of experi-
encing the toxic effect. For example, according to
Cal/EPA, OEHHA, 0.35 microgram of benzene per
liter of drinking water is associated with the probabil-
ity of causing one additional cancer case in a million
persons who are exposed at a 2 liters of water per day
over their lifetimes. The value of 0.35 ug/L is the es-
timated drinking water concentration associated with a
1-in-a-million (10°) cancer risk, also known as the 10
cancet risk estimate for benzene. Because cancer risk
is a probabilistic event, the cancer risk level is directly
propottional to the dose, or the concentration in water
if all other factors are held constant. Therefore, the 107
% cancer risk level (1 extra case of cancer in 100,000
exposed persons) for benzene would be 3.5 ug/L.

Chemicals are currently assigned by USEPA into
five categories, by considering the weight of cancer

risk evidence that exists in the toxicologic record:

. Class A chemicals are known human carcinogens (suf-

ficient human exposure data exists);

Class B chemicals are probable human carcinogens
(limited human data, but sufficient animal expo-
sure data exist);

Class C chemicals are possible human carcinogens (no
human data and limited animal data exist);

~ Class D chemicals have insufficient cancer risk data to

assign them to another category; and
Class E chemicals have sufficient evidenceto indicate
that they are not carcinogens.
USEPA does not publish threshold health advisories
for lifetime exposure for Class A or Class B chemi-
cals. USEPA publishes cancer risk estimates for Class
A, Class B, and sometimes for Class C chemicals.
Because of the different ways in which chemicals
are believed to cause adverse health impacts, the char-
acterization of health risks for non-threshold toxins is
different from that for threshold toxins.

Non-Threshold Risk Characterization

For non-threshold constituents, the risk of a toxic
effect is considered to be proportional to the amount or
dose of the chemical to which a population is exposed.
For each carcinogen, risk and dose are related by a
cancer potency factor (often abbreviated q,*) which is
equal to the risk of getting cancer per unit dose of the
chemical. The factor is expressed in units of inverse
milligrams of chemical per kilogram body weight per
day of exposure (mg/kg/day)™. The cancer risk level,
dose, and cancer potency factor are related by equation
[1] in Figure 2. Potency factors for carcinogens are
calculated by extrapolation from dose-response rela-
tionships developed in laboratory animal exposure
studies. They may be found in the Cal/EPA Toxicity
Criteria Database, the USEPA Integrated Risk Infor-
mation System (IRIS) database and USEPA health
advisory documents, :

If we assume a drinking water consumption rate of
2 liters per day and an average human body weight of
70 kg, dose and concentration in drinking water may
be related by equation [2]. These are standard assump-
tions used by federal and state drinking water regula-
tory and advisory programs and by OEHHA in
regulations that implement Proposition 65. By com-
bining equations [1] and (2] and rearranging, we ob-

- tain equation [3]. This equation allows calculation of a

Dorvn T?

Calantivne Watar Fhenlitn Knalc

10399



e S

concentration in drinking wa-
ter associated with a given
cancer risk level, if the po-.

tency factor is known. For {1]

example, the CalVEPA cancer

potency factor for the pesti- (21

cide 1,2-dibromo-3- _

chloropropane or DBCPis 7 [3] Concentration (mgn) =

(mg/kg/day)™. Using equation
[3], the concentration in

FIGURE 2. CALCULATION OF HEALTH BASED LIMITS

Risk Level = Dose x Potency Factor

Dose (mg/kg/day) = Concentration (mg/l) x 2 liters/day + 70 kg

Risk Level x 70 kg
Potency Factor x 2 liters/day

NOAEL

drinking water associated with [4]
a 1-in-a-million (10°%) lifetime
cancer risk level may be cal-

Uncertainty Factor

culated as 0.000005 mg/l or [5] DWEL = RfD x 70 kg
0.005 ug/L. This 10 cancer 2 liters/day

risk estimate along with other
similarly ¢alculated cancer 6]
risk estimates may be found in

the tables of this report.

Lifetime Health Advisory (mg/l) =

DWEL x 20% RSC
Additional Uncertainty Factor

Which Cancer
Risk Level?

There is often confusion as to which cancer risk
level should be used in selecting human health-based
criteria to interpret the narrative water quality objec-
tives. The one-in-a-million (10°®) cancer risk level has
historically formed the basis of human health protec-
tive numerical water quality limits in California. It is
generally recognized by California and federal agen-
cies as the de minimis level of risk associated with in-
voluntary exposure to toxic chemicals in
environmental media. Therefore the 107 risk level
should govern the selection of human health-based
criteria to interpret narrative toxicity objectives.

Regulations implementing Proposition 65 cite the
one-in-a-hundred-thousand (10%) risk level for car-
cinogens. However, the intent of this initiative statute
is public notice prior to exposure to certain chemicals
and the prohibition of specific discharges of these
chemicals. It is not the intent of Proposition 65 to es-
tablish levels of involuntary environmental exposure
that are considered “safe.” Therefore, Proposition 65
does not provide a relevant precedent for determining
the tevel of cancer risk for compliance with the narra-
tive toxicity objectives.

The 10° risk level has long formed the basis of
water-related health-protective regulatory decision-
making in California. The following are some of the

L 4

more significant instances:

DHS Statement of Reasons documents that justify
Primary MCLs for carcinogenic substances all use
the 10" risk level for lifetime exposure as the basis
from which the MCLs were derived. In these
documents DHS describes the 107 risk level as
“the de minimis excess cancer risk value” which is
“typically assumed by federal and state regulatory
agencies for involuntary exposures to environ-
mental pollutants.” MCLs for carcinogens deviate
from the 10 risk levet only where technologic or
economic factors prevent the use of this level.
DHS action levels for drinking water are also set
at the 107 risk level unless technologic or eco-
nomic factors prevent using that level, as with the
Primary MCLs,

The Preliminary Endangerment Assessment Guid-
ance Manual published by the Department of
Toxic Substances Control (DTSC) [page 2-26]
states that “[ijn general, a risk estimation greater
that [sic] 10°° or a hazard index greater than 1 in-
dicate the presence of contamination which may
pose a significant threat to human health.”
USEPA National Ambient Water Quality Criteria,
recomtnended to protect human health from car-
cinogenic chemicals in surface waters, historically
have presented 107, 10°%, and 107 risk estimates
(with a geometric mean of 10°®) in water.
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¢ Clean Water Act water quality criteria promul-
gated on California waters by USEPA in the Na-
tional Toxics Rule and the California Toxics Rule
state that “[tJhe human health criteria shall be ap-
plied at the State-adopted 107 risk level.” These
critéria are water quality standards for surface
waters in California.

& Functional Equivalent Documents adopted by the
State Water Board that provide background and
justification for the California Ocean Plan and the
former California Inland Surface Waters and En-
closed Bays and Estuaries Plans all cite the 10
risk level as the basis of human health protective
water quality objectives for carcinogens.

& Public Health Goals for drinking water, adopted
by OEHHA, are based on the 107 risk level for
carcinogens, “a level that has been considered
negligible or de minimis,” and a 70 year exposure
period.

¢ Recent enforcement decisions regarding an off-site
chlorinated solvent plume from Mather Air Force
Base, the Central Valley Regional Water Quality
Control Board required that replacement water
supply be provided when the level of carcinogenic
chemicals is detected and confirmed at or above
concentrations that represent 10° lifetime cancer
risk levels in individual wells. This decision im-
plements the narrative toxicity objective for
groundwater from the Water Quality Control Plan
(Basin Plan) for the Sacramento River and San
Joaguin River Basins.

¢ Cleanup and Abatement Order No. 92-707
adopted by the Central Valley Regional Water
Quality Control Board established cleanup levels
for groundwater at the Southern Pacific Transpor-
tation Company, Tracy Yard, San Joaquin County
at the 10°® lifetime cancer risk levels for carcino-
gens, based on the narrative toxicity objective for
groundwater from the Basin Plan for the Sacra-
mento River and San Joaguin River Basins.

Threshold Risk Characterization

To determine the concentration of a threshold
toxin that is safe for humans to consume in drinking
water, toxic and safe dose information is first derived
from animal studies. In these studies, laboratory ani-
mals are exposed to a chemical at specific dose levels,
USEPA and other agencies choose one of two dose

level results from these studies from which to caiculate

safe levels in drinking water. The no observed adverse

effect level (NOAEL) is the highest dose that caused
no toxic effect to animals in the study. The Jowest ob-
served adverse effect level (ILOAEL) is the lowest
dose that did cause a measurable toxic effect in the
study. The LOAEL is a higher dose than the NOAEL.

Because the toxic dose of a chemical is usually related

to the body weight of the animal studied, doses are

often reported in units of milligrams of chemical per
kilogram of body weight per day of exposure (mg/kg-
day). Both NOAELSs and LOAELSs are expressed in
these units. :

USEPA and other agencies use the NOAEL or
LOAEL to calculate a reference dose or RfD for a
toxic chemical, using equation [4] in Figure 2. The
uncertainty factor in the equation accounts for un-
knowns in the derivation of human risk levels from
animal data. The minimum uncertainty factor is 10,
which accounts for the fact that some people (e.g.,
children and the elderly) are more sensitive to toxic
chemical exposures than is the average person. The
minimum uncertainty factor is normally multiplied by
additional factors of 10 for each of the following con-
ditions, if they apply:
¢ Extrapolation from animal toxicity studies to hu-

man toxicity (not used with human exposure data);

4 Using a LOAEL in place of a NOAEL in equation
[4], above;

4 Using a dose NOAEL or LOAEL) from a study
which examined a less appropriate route of expo-
sure to the chemical (the route of exposure most
relevant to drinking water is ingestion);

4 Using a dose from a study which exposed test
animals for a period of time which is not a signifi-
cant fraction of the animals’ lifetime (subchronic
exposure);

4 Potential synergism among chemicals (the toxicity
of two or more chemicals is greater than additive
—the sum of their individual toxicities); and

4 Any other toxicologic data gaps.

RfDs have the same units as the NOAELs and

LOAELSs from which they are derived, mg/kg/day. The

USEPA IRIS database contains reference doses for

many threshold toxins.

The next step, equation [5], is the calculation of a
drinking water equivalent level (DWEL) from the ref-
erence dose. This step is derived from equation [2] by
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assuming an average human body weight of 70 kilo-
grams and an average drinking water consumption rate
of two liters per day. As with the calculation of cancer
risk criteria in water, these are standard assumptions
used by federal and state drinking water regulatory and
advisory programs.

One last step, equation [6] in Figure 2, is required
to turn the DWEL into the equivalent of a lifetime
health advisory concentration. Two additional factors
are used. The first is the relative source contribution or
RSC. It accounts for the fact that we are usually ex-
posed to chemicals from sources other than drinking
water {(e.g., in foods and in the air we breathe). The
combined exposure from all sources forms the overall
dose that may cause toxicity. The relative source con-
tribution normally used by USEPA in deriving lifetime
health advisories for threshold constituents is 20%.
This means that 20% of the exposure is assumed to
come from drinking water and 80% from all other
sources combined. The second factor is an additional
uncertainty factor, used to provide an extra margin of
safety for those chemicals for which limited evidence
of cancer risk exists (Class C carcinogens). This un-
certainty factor is equal to 10 for Class C carcinogens,
and 1 for chemicals in Classes D and E. As stated
above, lifetime health advisories are usually not cal-
culated for chemicals in cancer Classes A and B.

With equations [5] and 6], one can calculate
health protective water quality goals for threshold
toxins from RfD values published in the IRIS database
and elsewhere in the literature. For example, acetone is
a Class D chemical (no evidence of cancer risk) and
has an RfD of 0.10 mg/kg/day. From equation [5], a
DWEL of 3.5 mg/l may be calculated. By equation [6],
this DWEL may be converted into an expected life-
time-exposure safe limit in drinking water of 0.7 mg/|
or 700 ug/L. This and other similarly calculated limits
are presented in the tables of this report.

SELECTING A WATER QUALITY GOAL
FROM AMONG AVAILABLE NUMERICAL LIMITS

To protect all applicable beneficial uses, the most
protective (lowest), appropriate (per the beneficial use
designations and water quality objectives in the Water
Quality Control Plons) numerical water quality limit
should be selected as the beneficial use protective wa-
ter quality limit for a particular water body and con-
stituent. Due to the rapid evolution of data on the

health and environmental effects of chemicals, caution

should be observed in selecting from among the vari-

ous water quality goals to be sure that the most current
limits are used. The original literature should be con-
sulted whenever possible to determine the appropri-
ateness and limitations of the water quality limits
being considered. Other government agencies, such as
the California Department of Health Services, the

California Department of Fish and Game, the Office of

Environmental Health Hazard Assessment, and the

U.S. Environmental Protection Agency may be con-

sulted for up-to-date information.

In some cases, multiple human health-protective
numerical limits are available for a particular chemi-
cal. A decision must be made as to which of these
limits is the most appropriate, In May of 1994, repre-
sentatives of the State and Regional Water Boards met
with toxicologists and other representatives of the
DTSC and OEHHA to discuss the use of toxicologic
criteria in contaminated site assessment and cleanup.
The group agreed to use guidance parallel to that given
on page 2-20 of DTSC’s Preliminary Endangerment
Assessment Guidance Manual (January 1994). When
selecting numerical limits from the literature to inter-
pret health based narrative water quality objectives or
when selecting criteria for use in health risk assess-
ments, limits should be used in the following hierar-
chy:

1) Cancer potency slope factors and reference doses
promulgated into California regulations.

2) Cancer potency slope factors and reference doses
used to develop environmental criteria promul-
gated into California regulations. The entirely
health-based dose criteria should be used, and not
necessarily the resulting risk management envi-
ronmental concentration criteria (e.g., the RfD
rather than the MCL).

3) Cancer potency slope factors and reference doses
from USEPA’s Integrated Risk Information Sys-
tem (IRIS).

4) Cancer potency slope factors or reference doses
from USEPA’s Health Effects Assessment Sum-
mary Tables (Health Advisories), the most current
edition.

Criteria in the first two categories may be found in the

Cal/EPA Toxicity Criteria Database maintained by

OEHHA.

It has been common practice to rely on Primary

i -~ e ~YTr . -~ res v ’

s AANN ¥ 3

D T

10402



MCLs as “enforceable standards” for human health
protection from chemicals in water. However, MCLs
are designed to apply to water within a drinking water
distribution system and at the tap. Care should be
taken when relying on Primary MCLs to protect
sources of drinking water (groundwater or surface
water resources).

A common example of incorrect MCL application
is the use of the total trihalomethane (THM) MCL for
the protection of groundwater quality from chloro-
form, bromoform, bromodichioromethane and dibro-
mochloromethane, the four chemicals covered by the
term “trihalomethanes.” These probable and possible
human carcinogens are formed in drinking water by
the action of chlorine, used for disinfection, on organic
matter present in the raw source water. The total THM
Primary MCL of 100 ug/L is 17 to 370 times higher
than the one-in-a-million incremental cancer risk esti-
mates for the individual chemicals published by
OEHHA and USEPA. USEPA has stated that the MCL
for total THMs was based mainly on technologic and
economic considerations, Therefore, this drinking wa-
ter standard is not fully health protective, and does not
clearly protect the beneficial use of municipal and do-
mestic supply.

The MCL for total THMs was derived by balanc-
ing the benefit provided by the chlorination proc-
ess—elimination of pathogens in drinking water—with
the health threat posed by the trihalomethane by-
products of this process and the cost associated with
conversion to non-chlorine disinfection methods. In
the case of groundwater protection, this type of
cost/benefit balancing—accepting some cancer risk
from chloroform and other THMs in order to eliminate
the health risk from pathogens and avoid disinfection
process conversion costs—is not germane. This water
has not been and may not need to be chlorinated for
domestic consumption. Therefore, the total THM
MCL is not sufficiently protective of the ambient
quality of domestic water supply sources. '

" To ensure that compliance can be ascertained,
MCLs are required to be set at or above commonly
achievable analytical quantitation limits. In several
cases, DHS and USEPA have established MCLs at
concentrations higher than health protective levels,
where the health-based levels are below readily avail-
able analytical quantitation limits. It is clear from the
Statement of Reasons documents that the intent of

I —

DHS was to adopt one-in-a-milion cancer risk values
for several chlorinated solvents as MCLs if analytical
quantitation limits had been lower. Since the adoption
of these MCLs, analytical quantitation limits have im-
proved, such that their respective health-based levels
can be reliably measured at reasonable cost. The tech-
nologic constraint posed by analytical quantitation
limits is no longer germane. Therefore, it is no longer
reasonable to rely on outdated analytical quantitation
limits as substitutes for truly health-based criteria
when interpreting the narrative water quality objective
for toxicity.

In several cases, Public Health Goals adopted by
OEHHA are more stringent than existing Primary
MCLs. The intent of the legislation that mandated the

-adoption of PHGs is to inform DHS when their MCLs

are less than fully health-protective, DHS must peri-
odically review their MCLs and revise them to be as
close to PHG values as is technologically and eco-
nomically achievable. Compliance with health-based
PHGs, which indicate the probable levels of future
MCLs, may be appropriate for protection of water re-
sources for municipal and domestic supply uses.

MCLs are only a subset of the water quality ob-
jectives applicable to sources of municipal and do-
mestic supply under most Basin Plans. Narrative
objectives related to toxicity and general beneficial use
protection from chemical constituents are also appli-
cable to these waters under most Basin Plans. Due to
the constraints discussed above, MCLs that are not
fully health protective are not appropriate water qual-
ity goals to interpret these objectives. Published
health-based limits, such as one-in-a-miltion incre-
mental cancer risk estimates, are appropriate to inter-
pret these narrative objectives. They are more accurate
measures of potential impairment by toxic chemicals
of the beneficial use of groundwater and surface water
for municipal and domestic supply.

Virtually all Primary MCLs are derived by bal-
ancing health effects information with the technologic
and economic considerations that are directly related
to providing that water to customers through conven-
tional drinking water supply systems. Thus, Primary
MCLs are not always reliable indicators of the protec-
tion of beneficial uses of ambient groundwaters or sur-
face waters. They may not be appropriate water quality
goals to interpret narrative water quality objectives
that prevent human toxicity or generally protect bene-
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ficial uses from chemical constituents.

There are additional instances where water quality
limits more stringent than MCLs are applied to protect
all of the beneficial uses of a water resource. For ex-
ample, the Regional Water Boards require surface
waters t0 comply with aquatic life protective criteria
for metals where these criteria are more stringent than
MCLs. Agricultural use protective limits for several
constituents,'including chloride, are more stringent
than MCLs, indicating that agricuitural use may be
impaired at lower concentrations. Several chemicals
cause water to taste or smell bad at concentrations far
lower than MCLs. The following are taste and odor
thresholds and MCLs (in ug/L) for three common
gasoline constituents:

Taste & Qdor Primary
Threshold MCL
Ethylbenzene 29 700
Toluene 42 150
Xylena(s) 17 1750

Water will be rendered unpalatable and beneficial uses
will be impaired at concentrations that are significantly
below MCLs.

Again, even though the MCL may be an applica-
ble water quality objective for these waters, it may not
be the most relevant numerical water quality limit with
which to ascertain compliance with all applicable wa-
ter quality objectives. As such, MCLs may not be suf-
ficiently protective of the most sensitive beneficial
use.

As discussed above, the state’s Antidegradation
Policy requires water quality limits to be set below
beneficial use protective concentrations, toward or
equal to background levels, when feasible.

An Example of Beneficial Use Protective
Water Quality Limit Selection

Suppose that you are investigating a site where a
waste oil tank has leaked into the surrounding soils.
Groundwater sampling results indicate that zinc,
trichloroethylene (TCE), benzene, and xylene have
entered groundwater. You wish to know whether the
levels of constituents detected in water samples are of
significant concern.

The first step would be to look at the Water Qual-
ity Control Plan (Basin Plan) for the particular Region
in which your site is located. Upon examination of that

document, you determine that the beneficial uses des-
ignated for groundwater beneath this site are municipal
and domestic supply and agricultural supply. No nu-
merical groundwater quality objectives are listed in the
Basin Plan for the constituents of concern. However,
there are three narrative objectives that appear to be
applicable:

* Chemical Constituents

Groundwaters shall not contain chemical constitu-

ents in concentrations that adversely affect benefi-

cial uses.

At a minimum, groundwaters designated for use as

domestic or municipal supply (MUN) shall not

contain concentrations of chemical constituents in
excess of the maximum contaminant levels

(MCLs) specified in Title 22 of the California

Code of Regulations.
¢ Tastes and Odors

Groundwaters shall not contain taste- or odor-

producing substances in concentrations that cause

nuisance or adversely affect beneficial uses,
4 Toxicity
Groundwaters shall be maintained free of toxic
substances in concentrations that produce detri-
mental physiological responses in human, plant,
animal, or aquatic life associated with designated
beneficial use(s). This objective applies regardless
of whether the toxicity is caused by a singled sub-
stance or the interactive effect of multiple sub-
stances. ‘
Together, these beneficial uses and water quality ob-
Jectives constitute the water quality standards for the
chemical constituents in groundwater at the site of
yout investigation. The next step is to select water
quality goals to interpret these narrative objectives.
The tables of this Water Quality Goals staff report
contain an extensive list of such numerical limits.

The chemical constituents objective from the Ba-
sin Plan, stated above, incorporates by reference Cali-
fornia’s maximum contaminant levels (MCLs). The
Basin Plans do not differentiate between Primary and

 Secondary MCLs, so both types of limits are applica-

ble. These drinking water standards are:

Zinc 5000 ug/L
TCE 5 ug/L
Benzene 1 ug/L
Xylene 1750 ug/L
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[Note that federal MCLs for benzene (5 ug/L) and xy-
lene (10,000 ug/L) are less stringent than California
MCLs.]

This objective also prohibits chemical constituents
in concentrations that adversely affect beneficial uses.
One of the constituents of concern for our site could
adversely affect the use of groundwater for agricultural
supply. A numerical limit to protect agricultural water
use from zinc is 2000 ug/L. Agricultural use protective
numerical limits are not available for the organic sol-
vents. Note that this zinc limit is more stringent than
the MCL. Agricultural use of water is not necessatily
protected by compliance with MCLs alone.

The second water quality objective stated above
requires that water not contain substances that could
impart objectionable tastes or odors. Taste- and odor-
based (organoleptic) levels include:
¢ California and federal Secondary MCLs;
4+ California State Action Levels based on taste and

odor;

4 USEPA National Ambient Water Quality Criteria

“based on taste & odor or welfare; and
4 Other taste and odor thresholds from the scientific

and regulatory literature.

_ For the constituents of concern, taste- and odor- based
numetical limits are:

Zinc 5000 ug/L
TCE 310 ugll
Benzene 170 ug/L.
Xylene 17 ugil

Note that xylene can make water taste or smell bad at a
concentration that is over 100-fold lower than the
health-based MCL. [The proposed USEPA Secondary
MCL for xylene, at 20 ug/L, was rounded from and is
slightly higher than the taste and odor threshold, How-
ever, it is only a proposed value.]

The toxicity objective, stated above, prohibits
toxic chemicals in water in toxic amounts. Human
health-based limits that are derived for drinking water
exposures are relevant to the waste oil tank leak situa-
tion because humans could experience toxic effects if
the chemicals of concern were present in groundwater
used for municipal and domestic supply. Health-based
National Ambient Water Quality Criteria from USEPA
are not relevant, because those limits assume that ex-
posure also occurs through ingestion of contaminated
fish and shellfish, not present in groundwater.

USEPA IRIS Reference Dose

S —

Relevant health-based limits for zinc include:

2100 ug/L

USEPA Health Advisory 2000 ug/L

IRIS values are usually preferred over health adviso-
ries, because they are intended to reflect USEPA’s
most recent health risk information. In this case, the
health advisory was derived from the IRIS reference
dose by rounding to one significant figure.
Health-based limits for TCE include:

Primary MCL 5 ugl
California Public Health Goal 0.8 ug/L
Cal/EPA Cancer Potency Factor 2.3 uglL
USEPA Health Advisory - cancer 3 ugl
NAS cancer risk level 1.5 uglL
Proposition 65 regulatory level 25 ugll

The MCL is not purely health protective because it
was based on quantitation limits using older analytical
methods. The Proposition 65 regulatory level is based
on the less-appropriate 10~ cancer risk level. All of
the remaining limits are based on a 10~° cancer risk
level. According to the hierarchy of health-based crite-
ria agreed upon by staff of the Water Boards, DTSC
and OEHHA, discussed above, the California-derived
limits (the PHG and the Cal/EPA cancer potency fac-
tor) are preferred over federal limits for use in Califor-
nia. Both California limits assume exposure through
inhalation caused by in-home water use in addition to
direct ingestion of water. Both of these limits are from
OEHHA, but the PHG is a more recent criterion. If the
two California limits were not available, the NAS cri-
terion, from Drinking Water and Health, is far older
than the USEPA Health Advisory, and was “based on
limited evidence” (as indicated in the footnote in the
Water Quality Goals tables),

Relevant health-based values for benzene include::

California Primary MCL 1 ug/L
USEPA Primary MCL 5 uh
Draft Calif. Public Health Goal 0.14 ug/L
10-day USEPA Health Advisory 200 uglL
Cal/EPA Cancer Potency Factor 0.35 ug/L
IRIS Cancer Potency Factor 1  ugl
USEPA Health Advisory — cancer 1 uglL
Proposition 65 regulatory level 3.5 uglL

The USEPA MCL is not purely health protective be-
cause it was based on quantitation limits using older
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analytical methods. The Proposition 65 regulatory
level is based on the less-appropriate 107 cancer risk
level, The 10-day health advisory does not protect
against cancer and other health effects associated with
potential long-term water use and is, therefore, not
relevant to protecting a groundwater resource for ex-
isting and future beneficial use. The California MCL
may not be purely health protective by comparison to
the remaining health-based limits. Of the remaining
limits, the PHG is the most recent California-derived
value; however, it has not yet been adopted in final
form. The Cal/EPA cancer potency factor is the only
other California agency derived limit that is based en-
tirely on health effects.

Health-based limits for xylene include:

California Primary MCL 1750 ug/L
USEPA Primary MCL 10,000 ug/L
USEPA MCL. Goal 10,000 ug/L.
California Public Health Goal 1800 ug/L
USEPA [IRIS Reference Dose 14,000 ug/L
USEPA Health Advisory 10,000 ug/L

The California derived limits (MCL and PHG) are
virtually identical and are significantly more stringent
than any of the USEPA criteria. It is plausible that the
reference dose was rounded to one significant figure to
derive the remaining USEPA limits.

In summary, appropriate health-based numerical
water quality limits for use in interpreting the toxicity
objective for the constituents of concern at our site are:

Zinc 2100 ug/L USEPAIRIS RID

TCE 0.8 ug/ll Calif. Public Health Goal
Benzene 0.35 ug/L  Cal/EPA Cancer Potency
Aylene 1750 ug/L  California Primary MCL

So far, we have selected water quality goals to in-
terpret each of the applicable narrative water quality
objectives for each constituent of concern (in ug/L).

Benzene Chemical Constituents (MCL) 1
Taste and Odor 170
Toxicity 0.35

Xylene  Chemical Constituents (MCL) 1750
Taste and Odor 17
Toxicity 1750

The most limiting of these goals for each constituent
would ensure compliance with all water quality objec-
tives and should protect all beneficial uses. Therefore,
the beneficial use protective water quality limits for
the constituents of concern at our leaking waste oil
tank site are:

Zinc 2000 - ug/L  Agricultural Use Limit
TCE 0.8 ug/L Calif. Public Health Goal
Benzene 0.35 ug/t  Cal/lEPA Cancer Potency
Xylene(s) 17 ug/L  Taste & Odor Threshold

Measured concentrations in groundwater which exceed
these limits would be considered to violate applicable
water quality standards. -

The reader is cautioned that these values would
apply to groundwater at the hypothetical site in this
example, and not necessarily to water bodies in other
locations. Water resources at other sites may have dif-
ferent beneficial use designations and water quality
objectives.

In the above example, the solvents are not nor-
mally found in groundwater. So aquifer-specific back-
ground levels are not relevant to beneficial use
protection, Where background concentrations {out of
the influence of waste management activities at the
site) are higher than the limits selected to ascertain
compliance with all applicable water quality objec- .
tives, the Regional Water Board would not normally
require the site owner or operator to improve upon
such background conditions. In such cases, the back-
ground concentrations are considered to comply with
the applicable water quality numerical limits.

C : fit fecti f .. . . . .
oC . Water Quality Objective Goa In addition, strict application of California’s An-
Zinc Chemical Constituents (MCL) 5000 tidegradation Policy would require that background
Chemical Constituents (Ag use) 2000 levels of chemicals in groundwater (“zero™ for anthro-
Taste and Odor 5000 pogenic substances, such as solvents, at most sites) be
Toxicity 2100 selected as appropriate water quality limits if some
TCE Chemical Constituents (MCL) 5 w.ater quahty'degradatlon is not tjound to .be consistent
_ with the requirements of that policy, as discussed
Taste and Odor 310
o above. Cleanup of groundwater to meet background
Toxicity 0.8 . . .
. . levels would be required unless attaining such levels is
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determined to be infeasible. If cleanup levels higher
than background are selected, those levels may not
exceed applicable water quality standards, i.e., they
should not exceed the beneficial use protective water
quality limits, as selected above.

ApDITIVE ToxicITY CRITERION FOR MULTIPLE
CONSTITUENTS

When multiple constituents have been found in
groundwater or surface waters, their combined toxicity
should be evaluated. In the absence of scientifically
valid data to the contrary, Section 2550.4(g) of the
Chapter 15, Article 5 regulations, which is referenced
in the State Water Board’s Site Investigation and
Cleanup Policy, requires that theoretical risks from
chemicals found together in a water body “shall be
considered additive for all chemicals having similar
toxicologic effects or having carcinogenic effects.”
Some Water Quality Control Plans also require that
combined toxicological effects be considered in this
manner. This requirement is also found in the Califor-
nia hazardous waste management regulations [Title 22
of CCR, Section 66264.94(f)), and in the USEPA Risk
Assessment Guidance for Superfund (RAGS).

The commonly used toxicologic formula for as-
sessing additive risk is:

N [Concentration of Constituent);
-~ < 1.0

i=1 [Toxicologic Limit in Water);

The concentration of each constituent is divided by its
toxicologic limit. The resulting ratios ar¢ added for
constituents having similar toxicologic effects and,
separately, for carcinogens. If such a sum of ratios is
less than one, no additive toxicity problem is assumed
to exist. If the summation is equal to or greater than
one, the combination of chemicals is assumed to pre-
sent an unacceptable level of health risk.

For our leaking waste oil tank example discussed
above, monitoring shows that groundwater quality be-
neath the site has been degraded by four constituents
of concern in the following concentrations:

Zinc 1300 gl
TCE 0.6 ug/L
Benzene 0.3 ug/L
Xylene 9 ug/l

A

None of these concentrations exceeds beneficial use
protective water quality limits.

However, two of these constituents, TCE and ben-
zene, are associated with cancer risk. The Public
Health Goal for TCE was established at the one-in-a-
million incremental cancer risk level. A one-in-a-
million incremental cancer risk level may also be cal-
culated from the Cal/EPA cancer potency factor.
These cancer-based health limits are:

TCE 0.8 ugi
Benzene 0.35 ug/l

Individually, no chemical exceeds its toxicologic fimit,
However, an additive cancer risk calculation shows:

0.6 0.3
+ =—— = 16
0.8 0.35

The sum of the ratios is greater than unity (>1.0);
therefore, the additive toxicity criterion has been vio-
lated. The chemicals together present an unacceptable
level of toxicity—in this case, cancer risk.

CLEANUP LEVELS IN WATER

If contaminants are found to impair or threaten the
beneficial uses of groundwater or surface water re-
sources, cleanup levels in water must be chosen. To
satisfy State Water Board Resolution No. 92-49, Poli-
cies and Procedures for Investigation and Cleanup
and Abatement of Discharges Under Water Code Sec-
tion 13304, the Antidegradation Policy, and Section
2550.4 of Title 23 of CCR, cleanup levels for constitu-
ents in water are to be chosen at or below applicable
water quality standards. Water quality numerical lim-
its, selected using the procedures discussed above,
may be used to determine that remaining constituents
do not exceed these standards, In addition, such
cleanup levels must also:
¢ not result in excessive exposure to sensitive bio-

logical receptors;

4 not pose a substantial present or potential hazard
to human health or the environment;

¢ not exceed the maximum concentration allowable
under applicable statutes or regulations; and

4 be the lowest concentration for each individual
constituent that is technologically and economi-
cally achievable, toward background levels,

Conventional health and ecological risk assessment

procedures can be used to satisfy the first and second
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of these additional requirements. Feasibility studies
provide information that can be used to satisfy the last
requirement.

CONCLUSION AND STATUS

This staff report has been developed to provide a
uniform method and a convenient source of numerical
limits for consistently determining compliance with
California’s water quality standards. It is referenced
for this use in both Water Quality Control Plans for
the Central Valley Region.

This report has been used by the State Water
Board and the other Regional Water Boards as a refar-
ence for selecting numerical water quality limits, This
report has also been referenced in the Water Quality
Control Plan for the San Francisco Bay Region,

A Compilation of Water Quality Goals will be up-
dated and expanded to account for newly developed
numerical water quality information, as needed and as
Regional Board staff resources are made available for
that effort.

GLOSSARY

Beneficial Use Protective Water Quality Limit —
The most limiting relevant numerical water quality
limit for a constituent or parameter of concern in a
specific body of groundwater or surface water at a
specific site. This limit is chosen to determine compli-
ance with all applicable water quality objectives for
the protection of designated beneficial uses. The bene-
ficial use protective water quality limit is selected
from among applicable numerical water quality objec-
tives and water quality goals used to interpret narrative
water quality objectives. In no case is this limit more
stringent than the true background concentration of the
constituent of concern.

Beneficial Uses — Uses of surface water and
groundwater that must be protected against water
quality degradation. Beneficial uses are established in
the Water Quality Control Plans. See Water Quality
Standards.

Water Quality Criteria — Numerical or narrative
limits for constituents or characteristics of water de-
signed to protect specific designated uses of the water
under the authority of the federal Clean Water Act.
California’s water quality criteria are called “water
quality objectives.” See Water Quality Standards.

Water Quality Goal — A numerical water quality
limit from the literature used to interpret an applicable
narrative water quality objective from a Water Quality
Control Plan. ‘

Water Quality Objectives — Numerical or narra-
tive limits for constituents or characteristics of water
designed to protect specific designated uses of the
water under the authority of the California Porter-
Cologne Water Quality Control Act. Water quality
objectives are established by the State Water Re-
sources Control Board and the nine Regional Water
Quality Control Boards in Water Quality Control
Plans. See Water Quality Standards.

Water Quality Standards -— Pursuant to the fed-
eral Clean Water Act, a combination of the designated
beneficial uses of water and criteria (or water quality
objectives) to protect those uses. In California, benefi-
cial uses and water quality objectives are adopted by
the State Water Resources Control Board and nine Re-
gional Water Quality Control Boards in Water Quality
Control Plans. Water Quality Control Plans adopted
by the Regional Water Boards are also called Basin
Plans. These Plans establish enforceable limits for
bodies of surface water and groundwater.
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CROSS REFERENCE OF CHEMICAL NAMES

Water Ouality Goals - Auoust 2000

. [CONSTITUENT [Category| Sse Listing(s) Under: [CAS No.
2-AAF Organic [2-Acetylaminofiuorene 53.06-3
A-alpha- Organic |A-alpha-C 26148-58-5
Aatrax O ic |Alrazing 1912-24-5
Abamectin _Organic ) Avermectin B1 55195-55-3
Acenaphthene Organic |Acenaphtiiene 83-32-9
Acenaphihyierne Orgaric |Acenaphthylene 208-66-3
Acephats anis |Acephate 30660-18-1
Acstaldehyds Organi¢ lAcetaldehyde 7507-0
Acetaldehyde methylformylhydrazene _Orgari¢ | Gyromiirin 16688-02-8
Acetamide Organic | Acetamide 60-35-5
2-Acetaminofiuorene Organic {2-Acetylaminofiucrene 53-96-3
Acatic gcid Organli‘ Acetic acid 64-19-7
Acetic acld amide Organic [Acelamida 60-35-5
Acetachior Organic | Acatochlior 34256-82-1
Acatone Qrganic |Acetone 57-64-1
Acetomidie Crganic | Acetoniidle 75-05-8
Acatophenona Organie | Ace §8-86-2
2-Acet|§|aminoﬂuorena Organic | 2-Acstylaminofiuorene 53-95-3
Acetylena Organic | Acetylene 74-86-2
Acifivorfan Orpanic | Acifluorfen §2478-50-8
Acrolein Qrganic | Acrolein 107.02-8
Acrylamide Organic [Acrylamide 79-08-1
Acryfic acid Organic | Acrylic acld 76-10-7
Acrylonitrile Qrganic {Acrylonitrile 107-13-1
‘Acnnom!clnD Orqanlc Actinomycin D 50-76-0
Advantage Qrganic | Carbosuifen 55285-14-8
AF-2 Oranic [AF-2 3688-53-7
Aflatoxing Organic Aflatoxins 1402-68-2
Al Inorganic| Siiver [7440.22-4
Al Inarganic| Aluminum 7428-90-5
Alachlor Organic | Alachlor 15872-60-8
Alanex Organi¢_|Alachlor 15072-60-8
Alagnine nitrogen mustard Organic [Melphalan 148-82-3
Alar Qrgani¢ | Daminozide 1506-84-5
Aldicarb Organic [Aldicarb 116-06-3
Aldicarb sulfone Organi¢ [Aldicarb sulfone 1646-88-4
Aldicarb sulfoxide Organic |Aldicarb sulfoxide
Aldrin Qrgani¢ |Aldrin 309-00-2
Addrosal Organic jAldrin 309-00-2
Aliatte Organit [Fosetyl-al 39148-24-8
Alicalinit Inorganic) Alkalin
Alkeran Organic |Melphatan 148-82-3
Ally Crganic |Ally 74223645
Allyl slcohol Organic JAllyl slconol 107-18-6
[ Allyl chioride Organic [3-Chloropfopene 107-05-1
4-Allyt-1 2-methylenedioxybenzene Organic | Safrole 94-59-7
Allyl trichtoride Organi¢ |1,2.3-Trichleropropane - 96-18-4
Alechior Organic | Alachlor 15972-60-8
Altrad Organic |Estradial 175 50-28-2
Atuminunm Inorgaric] Aluminum 7420-80-5
Aluminum phosphide Inorga nic| Aluminum phosptide 20858-73-8
Amber c | Triasulfuron 82097-50-5
Amdro Organic [Amdro 67485-204
Ametrex Organle |Ametryn 834-12-8
Amelryn Qrganic |Ametryn 834-12-8
Ametycing Qsganic {Mitomycin C 50077
Amiben Organic |Chioramben 133.904
o-Amincanisole hydrochloride Organic |c-Anisidine hydrochloride 134-29-2
o-Aming-anisole Drganic |o-Anisidine 80-04-0
2-Aminoanthraguinone Organic [2-Amincanthraguinene 117-79-3
o-Aminoazotoluena Organle |e-Aminoarotoluens 67-56-3
Aminobenzene Organic JAniling 82-53-3
4-Aminobiphenyl Organi¢ [4-Aminobi | 92671
1-Aminotitans Drganic |n-Butylamine 109-73-8
2-Amino-glpha-carboline Organit [A-alpha-C 26148.68-5
1-Amino-4-thlorobenzens Crgani& hlarcaniling 106-47-8
Aminocyclohexane Organic |Cyclohexylamine 108-91-8

-Amino-2,3-dimethylazobenzene Orgari& | 0-Aminoazotoluene 97-56-3
Aming-2,4-dimethylbanzene Organi¢ {2 4-Xytidine 1300738
Amino-2 B-dimethylbenzene Organié |2 8-Xylidine 87-82-7
4-Aminodiphenyl Organi¢ |4-Aminobiphenyl 82-67-1
Amingglhane Organi¢ | Ethylamine 75-04.7
2-Aminoethanol QOrgani¢ | Ethanclamine 141-43-5
3-Amino-B-gthylcatbazole hydrochioride 3-Amino-9-sthyicarbazole hydrochlofide 6109-97-3
Aminomethane Organi¢ | Mathylamine 74-89.5
1-Amino-2-methylanthraquinone Organic | 1-Aming-2-methylanthraguinone 82-28-0 -
2-Aming-8-methyldipyrido[1,2-a:3', 2'-d) imidazole Organi¢ [Glu-P-1 67730-114
2-Amino-3-methylimidazo[4,5-flquincline QOrganic |1G 76180.95-8
2-Amine-3-methyk8H-pyridoad2 3-blindote Crganic | Me-A-aipha-C 88006-83-7
2.Aminonaphthalens Organic | 2-Methyl-1-nitroanthraquincne 129-15-7
2-Amine-5-(5-nitro-2-furyl)-1,3 4-thiadiszole Organic [ 2-Amino-5-(5-nitro-2-furyl)-1,3,4-thiadiazola 712-68-5
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[CONSTITUENT |Categoryl See Listing(s) Under: [cag No. |
2-Aminopropane Organic |Is: lamine 75-31-0
2-Aminopyride[1.2-8:3,2'-d-imidazole - Organic |Glu-P-2 67730-10-3
'(2-Amino-8H-pyrida{2 3-b)indofa anic A-eiphaC 26148-68-5
2-Aminotoluene QOrganic | o-Toluldine 85-53-4
| 2-Aminotoluene hydrochloride anic |o-Toluidine hydrochloride 536-21-5
3-Amino-1,2, 4-friazote [o] c |Amitrole 61-82-§
Amitraz Orgeric | Asitrez 330089-61-1
Aritrola nic jAmitrole 61-82-5
Ammonia Inorgenic] Ammonia 7864-41-7
Ammonlum (NH,") inorganic) Ammonia 7664-41-7
Ammaonium nitroso-pete-phenylhydroxylamine Drganic 135-208
Ammonium sulfamste Inorganic] Ammonium sulfamate 7773-06-0
n-Amyl acaiste Organic |n-Amyl acetate 828-63-7
Amyl aldehyde Organie |n-Valeraldah 110-62-3
Aniling QOrgenic | Aniline 52-53-3
o-Aniglkfine Organic | o-Anisldine 60-54-0
g-Anigidine hydrochloride Organic |g-Anisiding hydrochloride 134-29-2
lAntergon anic | Malelc hydrazide 123.33-1
Anthracene Organic jAnthracens 126-12-7
Antimony Inorganic{Antimany 7440-36-0
Antioxyne B _Organic | Bulylated hydroxyanisole 25013-16-5
Apollo QOrganic |Apolle 74115-24-5
Aquacide Ocganie |Diguat 86-00-7
Aracide Organic |Aramite 140-57-8
Aramite Organic jAramite 140-57-8
Asilate Organic IBenomyl 17804-35-2
Argenic Inorganic) Arsenic 7440-38-2
Arging 7784-42-1
As 7440-38-2
Asbestos 1332-214
AsHy irerganic! Arsine 7784-42-1
Assure Organic [Assure 76578-14-8
Asulam Organic | Asulam 3337-71-1
Atranex _Omanic |Atrazine 1912-24-9
Atrazine Orgaric | Atrezine 1912-24-0
Auraming Organic [Auramine 492-80-8
Avenge Organic | Difenzoquat 43222-48-6
Avermectin B1 Organic [Avermectin B1 65195-56-3
Azasenne Organic |Azaserne 115-02-6
Azethioprine Qrganic | Azathi 446-86-8
Azide, sodium Inorganic| Sodium azide 26620-22-8
Azlmethiphos Qrganic [Cyromazine $6215-27-8
Azinone Qrganic iNorflwazon 27314-13-2
Azinphos-methyl Organic [Azinphos-methyl 86-500
Aziriding QOrganic § Ethyleneimine 151-56-4
Azoamine scarigt Organic | 5-Nitro-g-anisiding 99-5-2
Azobenzena QOrganic | Azob 103-333
B Inorganic| Boron 7440-42-8
Ba Inorganic| Barium 7440-38-3
Balan Qrgaric |Benefi 1861-40-1
Banner Organic | Propiconazole 60207-90-1
Banvel Organic |Dicamba 1918-00-9
BaP Organle |Banzo(a)pyrene §0-32-8
Baridol Organic | Esiradiel 178 50-28-2
Banium Inorganic| Barium 7440-39-3
Basagran anlc | Bertazon 25057-89-0
Baslc lead acetate Orgranic |Lead subacelate 1335-32-6
Basic parafuchsine Qrganic [C. ). Basic Red 9 monolwdrochloride 569-61-9
Basta Orpanic | Glufosinate-ammonium 77182-82-2
Basudin Qrganic | Dlazinon 333415
[Baygon QOrganic |Baygon 114261
Bayleton Qeganic {Bayleton 43121433
Baythroid Qrganic |Baythroid 68358-37-5
BCEE Qrganic | Bis(2-chioroethyl) ether 111-44-4
BCIE Qrganic | Bis{2-chioroisopropyt) ether 39638-32-9
BCME Qrganic [Big{chioronvathyl) ather 542-88-1
BOCM Qrganle |Bromodichforgmethane 75-27-4
Be Inerganici Berylllum 7440-41-7
Banefin Orgaric | Benefin 1861-40-1
Benfturalin Qrganic |Bansfin 1861-40-1
Benlate Qrganic [Benormyl 17804-36-2
Benomyi Organic | Banomyl 17604-35-2
Bensylyte Organic | Phenoxybenzamine 59-98-1
Bentazon QOrganic_{Bantazon 25057-89-0
Benthiocart Qrpanic | Thighencarty 28249-77-6
Benzaldehyde Organic | Benzaidehyde 100-62-7
Benzamine Organic [Aniine 62-53-3
Benz(a)anthracene Organic |Banz{alanthracena 56-55.3
1,2-Benzanthraceng Otga_nic__‘ Benz{ajanthracgne 56.56-3
Bsnzene Qrganic |Benzene 71-43-2



CROSS REFERENCE OF CHEMICAL NAMES

[CONSTITUENT ICategory| See Listing(s) Under: [cas wo. |
alpha-Benzene hexachloride ani¢ |alpha-BHC 319-84-8
beta-Banzens hexachioride Organic jbeta-BHC 319-85-7
gamma-Benzene hexachloride Organic |gamma-BHC {Lindane) 58-80-9
delta-Banzene hexachioride 8] c ldatta-BHC 3189-88-8
technical-Benzene hexachloride {echnical-BHC 608-73-1
Benzenes, chlorinated Organic [Chiorinaled banzenes 68411-486-0
Chiorobenzene 108-80-7
1,2-Dichloroberzens 95-50-1
1,3-Dichiorobenzene 541731
1,4-Dichiorobenzene 106-48-7
Dichiorobenzenes 25321-226
Hexachliorobanzene 118-74-1
Pentackicrobenzens 608-93-5
1,2.4 5-Tetrachlorobenzens 95-84-3
1,2.4-Trichlerobanzene 120-82-1
1.3,5-Trichiorobenzens - 108-70-3
Trichlorobanzenas 12002 -48-4
Benzenes, dichloro- Organic | 1,2-Dichlorobenzene 95-50-1
1,3-Dichiorobenzene 541-73-1
1.4-Dichlerobenzens 106-46-7
Dichlorobenzenes 25321-22-68
Benzenes, tichiorg- Organic |1,24-Tdchlorobenzena 120-82-1
1,3,5-Trichlorobenzena 108-70-3
Tdchiorobenzenes 12002-48-1
Banziding Organic [Benzidine 92875
Benzo(a)anthvacena Organic |Benz{a)anihracens 66-55-3
1,3-Benzodiaxole _Organic | Dihydrosafrole 94-58-8
10, 11-Benzofiucranthene Organic [Benzo(j)fiworanthane 205-82-3
34-Benzofiueranihene Organi¢ | Benzo(b}fiucranthene 205-99-2
8,9-Benzofiuoranthene Crganis | Banzotkifluorarthena 207089
Benzo(b)flucranthene Qrganic | Bemzo{bjluoranthene 205-99-2
Benzofjifiucranthene Organic [Benzo{j)ucranthene 205-82-3
Banzo(kjfiuoranthene Organi¢ | Benzo(k)fluoranthene 207-08-9
Banzofuran Organic |Benzofuran 271896
Benzeis adic Organic |Benzoic adic 65-85-0
Benzo{p h.iiperylens Organic | Benzo(g.hiperylene 181-24-2
1,12-Benzoperylens anic | Benzo{g,h,ijperytens 191-24-2
Benzo(a)pyrene Qrganic [Benzo(a)pyrena 50-32-8
3.4-Benzopyrena Organic |Benzo(apyiens 50-32-8
1.4-Benzoquinone Organic | Quinane 106-51-4
Benzotrichloride Organic |Benzotrichioride 98-07-7
Benzyl butyl phthalate Organic {n-Butyl benzyl phthalate 85-68-7
Benzyl chtoride Organic_|Benzyl chioride 100-44-7
Benzyt violet 4B Organic | Benzyl vitlet 48 1694-09-3
Beryltium Inorganic Beryltium 7440-41-7
Beryllium oxide Inorganic| Beryllium oxide 1304.56-9
Barylium sulfate Inorgani¢) Beryllium $ulfate 13510-49-1
Betanal Orgaric [Phenmadipham 13684-63-4
BHA Organic |Butylated hydroxyanisole 25013-16-5
|alpha-BHG Orgarni¢ jaipha-BHC 319-84-8
bata-BHC Orgarii¢ [beia-BHG 316-85.7
[gamma-BHC Qrgaric |gamma-BHC (Lindane) 58-80-9
delta-BHC Organic |deita-BHC 319-868-8
technical-BHC Organic [technical-BHC 608-73-1
Bidrn Organic¢ |Bidrin 141-66-2
Bicfurcina anie | Nitrofurazons §9-87-0
Eiphenthnin Organic [Biphanthrin 82657-04-3
1,1-Biphanyl Organic | 1,1-Biphenyl £2-52-4
4-Biphenylamine Organi¢ | 4-Aminebiphenyl 92871
Bis(4-aminaphenylether Organic |4.4'-Diamincdiphenyl ether 101-80-4
Bis-butyl prithalate Orpanit | Dibutyi phthalate B4.74-2
Bis(2.chioroethoxy) methane anic Bisi:-chlomeihoy) methana 111811
Bis;2-ch|oréethzl) ether Organic | Bis(2-chioroethyl) ether 111-44-4
Bis(2-chlorolscpropyl) ether Organic | Bis(2-chloroisopropyl) ether 39638-32-9
Bis(chioromethyl) ether Organic {Bis(chicrometivyl) ethes 542.88-1 |
Blséz-chloro-tmethglethm ether Organic | Bls(2-chioroisopropyl) ether 39638-32-9
Bisclofantezine anic | Apolio : 74115-24-5
bis{p-(Dimethylaninolphenylimethane QOrganic [4,4-Methylenebis(t.N-dimethyl)aniline 101-61-1
Big{2-athylhexyf) phihalate Organic | Di{2-sthylhexylphthalats 17817
Bis-sthyi phthalate Organic | Disthyl phihalate 84-66-2
Bis{4-hydroxyphenylipropane Organic [Bisphenol A 80-05.7
Bis-methyl phthalate Orgaric | Dimethyl phthatate 131-11-3
Bis-n-octyl phthalate Organic | Di{n-octyl) phthalate 117-84-0
Bis(pantabromaphenyl) ethar Organic ) Dacebromodiphenyl ether 1163-18-5
Bisphenol A Orgariic | Bisphenol A 80.06-T
Bivinyl Organic | 1,3.Butadiane 106-99-0
BLA Oggni% Lead subacetate 1335.32-6
Bladex Qrganic |Cyanazing 21725-48-2
Blazer Crganic |Acifluorfen 62476-59-9
Bolerp Organi¢ | Thiobancarb 28240-77-8
Boran inorganic) Boron 7440-42-8
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[CONSTITUENT Icategory{See Listing(s) Under; [E€AS N,
BPBG Oganlc ‘%!ghlhﬂgl butylglycolate 85-70-4
Br 1 anic] Bromide
Bravo Organic | Chlorothalonil 1897-45-6
Brigade Organic | Biphenthrin 826567.04-3
Bramacil Qrganic |Bromaci| 314-40-8
Bromate Inonganic|Bromate 15541-45-4
Bromide Inorganic| Bromide
Bromine Inorganis| Bromine 7726-958
Bromine cyanide inerganic] Cyanogen bromide 506-88-3
Bromoacelic acld _Orgaric |Bromoacetic ecld 79-08-3
Bromobanzens QOrganic | Bromobenzens 108-86-1
Bromachloromethane Organic | Bromochioromethane 74975
2.Bremo-2-chleto-1, 1, 1-trifluorasthane QOrganic [Halothana 151-87-7
Bromagdichloromathane Organic {Bromodichloromethane 75-27-4
|p-Broadiphenyl ether Organic 14-Bremophenyl phenyl ether 1016583
Bromeethans Qrganic |Ethyl bromide 74-95-4
Bromoethens QOrganic | Vinyl bromide 5936802
Bromosthylene Organic [Vinyl bromide 583-60-2
Bromoform Organic |Bremotorn 75-25-2
Bromomethane QOrganic |Bromomethane 74-83-9
4-Bromophenyl phenyl ather Organic |4-Bromophenyl phenyl ether 101-55-3
Bromoxymil Crganic | Bromgxynit 1889-84-3
Bromoxynil octanoate Qrganic |Bromexynil octancsle 1686-96-2
BTS 40542 Crganic [Prochforaz 87747095
Butachlar Organle | Butachltor 23184-66-8
1 3-Butadiens Organic | 1.3-Butadiene 106-98-0
Butang Organic |Butane 106-97-8
| Butanedioic acid mono(2,2-dimethy! hydrazide) Organic | Daminozide 1598-84-5
1-Butansthiol Qrganic {n-Butyl mercaptan 109785
Butaneax Organic | Butachior 23184-68-9
2-Butanol Organic | sec-Butyl alcohol 78-92.2
n-Butanol Organic [n-Butgnol 71-36-3
| sec-Butanal Crganic | sac-Butyl alcohol 78-82-2
H8utanol Organic |tert-Butyl alcohol 76-65-0
2-Butanone Organic [Methyl ethyl ketonse 78-93.3
2-Butenal Organic trans-Crotonaldetyds 4170-30-3
Butiphos Organic |Merphos oxide 78-48-8
n-Butylbenzena Organic |n-Butylbenzene 104-51-8
2-Butoxy ethanal Organic | Ethylene glycol monobutyl ether 111-76-2
Butier yellow Organic |4-Dimethylaminoazobenzena €0-11-7
n-Butyl acetate Organic |n-Butyl acelate 123-86-4
n-Butyl acrylate Organic {n-Butyl acrylate 141-32-2
n-Butyl alcohol Organic jn-Butanck 71363
sac-Butyl alcohot Organic jsec-Butyl alcohol 78-92-2
-Butyl atcohot Organtic [tert-Bulyl alcohol 75-685-0
tert-Butyl alcohol anic | tert-Butyl alcohol 75-65-0
n-Butylamine QOrgartic ’;Butylamine 108-73-9
Butylate Organic |Butylate 2008-41-5
Butylated hydroxyanisote Orgariic | Butylated hydroxyanisole 26013-16-5
n-Butyl banzyt phthalata Organic [n-Butyl benzyl phthatate 85687
Buigl lélic;olgl bulil Ethasale Organic | Butylphthalyl butylglycolate 85-70-1
n-Butyl lactate Organic ,n-auyl lactats 138-22.7
n-Bulyl marcaptan Crganic |n-Butyl mercaptan 108795
2-P(butylphanaxy)-1-methylethyl-2-chloroethyl sutfite anic |Aramite 140-57-8
Butylphthalyi butylglycolate Organic [Butylphthalyl butylglycolate 85-70-1
| p-tort-Butyltoluere anic | p-tert-Butyltoluene 99-51.1
{bata-Butyralactone Organic [beta-Butyrolactone 86-48.0
Cadmium Inorgani¢| Cadmium 7440-43-9
2-Camphancne Organic { Camphor 484-49.3
Camphachier Organic | Toxaphense B001-35-2
Campher anic | Camphor 464-40-3
Campogran Organic | Furmecyclox 80569-05-0
Caprolactam Orgaris |Caprolactam 105-80-2
Captafol Organic | Captafol 2425081
Captan Organic |Captan 133-08-2
Carbeary! Qrganic |Cacbaryt §3-25-2
Carbathiin Organic | Carboxin 5234-66-4
Carbofuran Organi¢ {Carbofuran 1563-66-2
Carbon bisulfida InorganiciCarbon disulfide 76-15-0
Carbon disutfide Inorgenic| Carbon disutfide 75-15-0
Carben tetrachioride Organic [Carbon tetrachloride 56-23-5
| Carbophenothion Organic; [Trithion 786-19-6

+ [Cerbosulfan Organic | Carbosulfan 55285-14-8
Carbaxin Organic jCarboxin 6234-68-4
Garboxing Organic [Carboxin 5234-68-4
Carboxybenzene Benzoic adic 65850
Catechol Organic | Catechol 120-80-8
Cd Inorganic| Cadmium 7440432
CDEC Organic | Sulfallate 95-06-7
Celphos Inorganic] Aluminum phosphide 20859-73-8
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Chemform Orgaric |Meleic hydrazide 123-33-1
Chioral _Organic [Chioral 75-67-6
Chioral hydrate Organic jChioral hydrate 302-17-0
Chicramben Orgaric | Chioramben 133-904
Chiorambusit Orgaric |Chiorambucil 305-03-3
Chioramine Inorganic] Chioramine 127-685-1
Chiorate Inorganic| Chiorate
Chiordan anic | Chiordane 57-74-9
Chiordans Organic |Chiordane 57-74-2
Chlordecona Organic |Kepone 143-50-0
Chiordimaform anl¢ |Chierdimeform 6164-98-3
Chiorendic acld Organic |Chiorendic acid 115-28-6
Chieride Inarganic| Chioride 165887005
Chiorimuron-ethyl Organic [Chiorimuron-ethyl 90982-32-4
Chiorinated paraffing Omanic | Chlorinated paraffing
Chtorinated benzenes Organic {Chiofinated benzenas 88411-45-0
Chlorcbenzens 108-90-7
1,2-Dichloroberzene 95:50-1
1.3-Dichiorobenzene £41-73-1
1,4-Dichtorobanzene 106-46-7
Dichlorobenzenes 25321-228
Hexachtorobenzene 118-74-1
Pantachlorobanzens 608-93-5
1,2.4, 5-Tetrachlorobenzene 95-84-3
1,2 4-Trichlorobenzens 120-82-1
1,3,5-Trichtorobenzens 108-70-3
Trichlorobenzenes 12002-48-1
Chlorinated naphthalenes Organic | Chiorinated naphthalenes 25686-43-0
2:Cnioronaphthalena 91587
Chigrinatad paraffing anic | Chigrinated paraffing
Chiorinated phenols Qrgani¢ [ Chiofinated phenols
4-Chloro-m-crasol 59-50-7
4-Chloro-o-crasel 1570-64-5
§-Chloro-m-cresol
2-C) §5-57-8
3-Chtorophenol 108-43-0
4-Chloraphenol 106-48-9
2,3-Dichlerophenol 576-24-9
2,4-Dichiorophenal 120-83-2
2, 5-Dichtorophenol 583-78-8
2,6-Cichiorophenot 87660
3,4-Dichlorephenol 85.77-2
Pentachiorophencl 87-88-5
2,3,4,6-Tetrachlorophenal 56-90-2
2,3,5,8-Tetrachlorophensal 935-95-5
2,4 S-Trichiorophenc 95-85-4
2,4.6-Trichlorophenal 8s-06-2
Chiorinated waxes Organi¢ |Chigrnated paraffing
Chlarine Inorganic| Chiorine 7782-50-5
Chtorine ¢yanide Inerganit) Cyanagen chleride 506-77-4
Chlorine dioxide Inciganic| Chlosine dioxide 10049-04-4
Chiorite Inerganic| Chlorite 7758-19-2
Chloroagstic acid Organic jChioroacetic acid 79-41-8
Chlorgalkyl athers Organic | Bis{2-chiorcethyl) sther 111-811
Bis{Z-chioroi 1} sifer 144-44-4
Bis{chioremethyl) ether 30838.32-9
Chioroalkyl ethers
Chicromethyl methyl ether 107-30-2
2-Chioroallyl-disthyldithiocarbamate Organic |Suifallate 85-06-7
g-Chioreaniline Crgaric |p-Chioroaniline 106-47-8 B
Chiorobanzena nic |Chiorobenzena 108-90-7
Chlorobenzilate Organic [Ethyl-4 4'-dichlorobenzitate 510-15-8
Chlorobromemathane Organic_| Bromachlorometh 74-97-6
2-Chiorobutadiens-1,3 anic {beta-Chlcroprena
Chicrecamphene Organic | Toxaphene B0r1-35-2
4-Chioro-m-cresol Organi¢ |4-Chloro-m-cressl 59-50-7
4-Chloro-9-tresol Organic |4-Chloro-o-cresof 1570-64-5
8-Chloro-m-tresol Organic |6-Chlgro-m-cresot
p-Chiore-m-cresol anic |4-Chioro-m-crasol 59-50-7
p-Chlore-o-crasol Organic |4-Chiora-o-cresol 1570-84-5
4-Chloro-3,4-diamincbenzena Organic |4-Chioro-c-phenylenadiamine 95-83-0
Chlorodibromomethansa anlg | Dibromochloromethane 124-48-1
1-Chiore-2 3-8poxypropane Organic |Epichiorohydrin 106-89-8
Chlorosthane Organic [Chlarpethane 75-003
Chloroethene anic | Vinyl chioride 75-01-4
Chtorgethylaminobenzeneacatate QOrganic | Phenesterin 3546108
Chlorgethylens Organig | Vinyl ¢hloride 75014
2-Chloreethylphosphonic acld anlc | Ethephon 16672-87-0
Chieroform Organic | Chtoroform 67-66-3
Chlorofos Qrganic | Trichiorfon 52-68-8
Chloro-IPC Qrganig {Chlorpropham 101-21-3
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(CONSTITUENT [Category] See Listing(s) Under: ICAS No.
1-Chlorolsobutens _Organic | Dimethylvinyichioride 513-37-1
FChiorolsabutylena Organic | 3-Chioro-2-methylpropene 563-47-3
{Chloromethane Organic | Chioromethane 74-87-3
Chloromathoxymethane Organic {Chloromaethyl methyl sther 107-30-2
Chioromethyl ether Organic Bisid'lloromei_mﬁ ather 542-88-1
Chioromethy! methyl ether Organic [Chisromethy! methy! ether 107-30-2
4-Chlorg-2-methylphano] Organic j4-Chioro-a-cresol 1570-64-5
4-Chioro-3.methyiphenot Organic |4-Chioro-m-crasol 59-50-7
§-Chloro-3-methylphenol anic |8-Chioro-m-cresol

1-Chloro-2-methylpropene ggm‘ Dimethylvinylchloride ] §13-37-1
3-Chioro-2-msthyipropene Organic [ 3.Chioro-2-methyipropene 563-47-3
2-Chloronaphthalens Organic {2-Chioronaphthalene 91587
beta-Chicronaphthalens Organic |2-Chlcronaphthalens 91587
2-Chlorophenol Organic | 2-Chierophencl 25578
3-Chicrophénal QOrganic [3-Chlarophenot 108-43-0
4-Chiorophenol Organic §4-Chioropiwnol 106-48-9
m-Chlorophenol Organic t3-Chiorophenal 108-43-0
o-Chiorophenc Organic | 2-Chlovophenct 96-57-8
p-Chiorophanol Organic {4-Chlorophencl 106-48-9
4-Chlaro-c-phenylenediamine Crganic [4-Chioro-g-phenytenadiamine 95-83-0
Chlorophenylmethane Organic | Benzyl chiofde 100-44-7
Chioropicrin anic | Chloropicrin 76-06-2
bata-Chioroprene Organic [peta-Chioroprane

3-Chiorapropens Qrganic | 3-Chloro 8 107051
Chioropropylens Orqa_ru'_c_EEichloroth 106-69-8
Chiorothalonil Crganic [Chiorothaioni 1897-45-8
2-Chloratoluena Crganic [2-Chleroicluene 95.49-§
4-Chicrotofuens Organic_|4-Chlorotoivens 106-434
alpha-Chicroteluene QOrganic | Benzyl chioride 100-44-7
o-Chtorgtoluene Organic [2-Chlorotoluene £6-49-8
p-Chiorololuens Cryganic | 4-Chlorotoluens 106-43-4
p-Chlorp-o-toluidine anic |p-Chloro-o-toluidine 9589-2
Chlarozatecin QOrganic jChlorozotocin 54749-90-5
Chiorpropharmn Crganic | Chlorpropham 101-21-3
Chlorpyrifos Organie |Chlorpyrifos. 2021-88-2
Chlarsulfuron QOrganic jChlorsulfuron 64902-72-3
Chrorium (I Inorgardc| Chromium (11F) 16085-83-1
Chromium (W) inerganic | Chromium (Vi) 7440473
Chromium,_hexavalent Inorpanicf Chromium (V1) 7440-47-3
Chromium (tolal) Inoganic Chromium (total) 7440-47-3
Chramium, trivalent Inorganic Chromium {11} 16065-83-1
Chrysanthemumic acid Organic jDimethrin 70-38-2
Chrysazin Organic [Dantron : 117-10-2
Chrysene Qrganic | Chrysene 218-01-8
C. 1. Basic Red 9 monchydrochiovide Qrganic |C. |. Basic Red 8 monohydrochlaride 560-61-9
C.\. disperse orange 11 Qrganic | 1-Amino-2-methylanthraquinong 82-28-0
Cinnamyl anthraniiate - Organic | Cinnamyl anthranilate B87-28-5
PG Crganic | Chiorpropham 101-21-3
cr Inorganic| Chioride 16867-00-6
ch Inorganic| Chierine 7782-80-5
CIO, Inorganic| Chiedne dioxide 10049-04-4
Cloy inorganic| Chlorite 7758-19-2
1oy Inarganic| Chiorate

Cloy Inorganic| Parchiorate

Ciofentezine anic {Apoilo 74115-24-5
CMME Organic | Chioromathyl methyl ether 107-30-2
CN' Inorganic| Cyanide 57-12-5
Co inorganic) Cobalt 7440-48-4
Cobalt Inorganic|Cobalt 7440-48-4
Cobra Organic |Lactofen 77501-63-4
Color [{ ic{Cater

Conductlvity Inorganic| Spacific conductance (EC)

Contraven Organic |Terbulos 13071-76-9
Copper Ingrganic| Copper 7440-50-8
Copper cyanide Inarganic! Copper cyanide 544-82-3

| Corrasivity Inorganic] Corrosivity

Coloron ‘Qrganic | Fluometuron 2164-17-2
Cottanax Crganic |Fiicmeaturon 2164-17-2
Coumadin Organic | Warfarin B1-81-2
Coumafen Organic |Warfadn 81-81-2
Counter Qrgante | Tarbufas 13071-7%-9
Coxistat Crganic | Nitrofurazons 59-87-0
Cr Ingrganic| Chromlum (total 7440-47-3
[Cr (It Inorganic| Chromium {t} 16065-83-1
Cr{vh) Inorganic| Chromium (V1) 7440-47-3
p-Cresiding QOrganic |p-Cresidine 120-71-8
m-Cresol Organic [m-Cresot 108-39-4
a-Crasel Organic |o-Cresal $5-48-7
p-Cresol Qrganic jp-Cresol 106-44-5
Crisazina Organic |Atrazine 1912-24-9
Crisuron Organi¢ |Diuren 330-541
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[CONSTITUENT JCategory[See Listing(s) Under: [eas No. |
Crotaline Crganic |Monocrotaline 35220
trans-Crotonaldehyde Organic [trans-Crotonaldehyda 4170-30-3
c5; Inorganic) Carbon disulfide 75-159
Cu Ingmgopper 7440-50-8
Cumene Organic fCumene 98.82.8
Cupfemon anic [Cupferron 135-20-6
Cupricin Inorganic| Copper cyanide 544-92-3
Cuprous cyanide Inorganic| Copper cyanide 544-92-3
Cutlass Qrganic | Flurprimicol 56425-94-3
Cyanaziva Organic |Cyanazine 21725-46-2
Cyanide inorgani¢| Cyanide 57125
Cyanide, copper Inorgarnic| Copper cyanide 544-92-3
Cyanide, potassium ) anic} Potassium cyanide 151500
Cyanide, sliver Inorganic| Sliver cyanide 506-84-9
Cyanide, sodium Incrganic| Sodium cyanide 143-33.6
Cyanide, zinc InorganiciZine cyanide 557-21-1
Cyanoethylens Orgarnic |Acrylonitrile 107-13-1
Cyanogen Organic | Cyanogen 460-19-5
Cyanogen bromide Inorganic| Cyancgen bromide 506-68-3
Cyanogen chioride Inorganic| Cyanogen chloride 506-77-4
Cyanomethans Orpanic [Acetonitrile 75-05-8
2-Cyanopropena Organic ] Methacrylonitrile 126-88.7
Cyclohexans Organic |Cyclohexana 110-82-7
Cyclohexanol Organle |Cyclehexanol 108-93-0
Cytlohexanone Organio |Cyclohexanone 108-84-1
Cyclchexane Organic Cydloh 110-83.8
Cyclohexylamine Organic |Cydiohexylamine 108-91-8
|Cyclonite Organic [RDX (Cyclonite 121-82-4
Cytlopeniadiens Organic |Cyclopentadiene §42-52-7
Cyclophosphamide Organic jCygduphosphamide 50-18-0
Cyciotetramaethylens tetranitramine Organic |HMX 2691-41-0
Cyfluthrin Crganic |Bayihroid £08359-37-5
Cygon Orgenic | Cimethoate 80-51-5
Cyhalothrin Organic | Cyhalothrin £8085-85-8 —
Cypermathrin anic ;O i 52315078
Cyromazing Qrganic [ Cyromazing €6215-27-8
Cythion Organic |Malathlon 121-.75-5
24D Organic |2,4-D 94-76-7
Dacarbezina Organic | Dacar 4342034
Dacon Orgaric | Chiorothalon 1897456
Dacthal (OCPA) Crganic | Dacthal (DCPA) 1861-32-1
Dactingmycin QOrganic | Actinomygin D 50-76-0
Dalapen Qrgenic | Dalapon 75-99-0
Daminozide QOrganic |Daminozide 1598-84-5
Danitol Organic | Danitel 39515418
Dantron Qrganic | Dantron 147-10-2
Dazide Organic | Daminozide 1506-84-5
DBCP Organic | Dibromochioropropane {DECP) 86-12-8
DBDPE Organic | Decabromodipheny| ethar 1163-19-5
DBNA " Organic | N-Nitrosodi-n-butylamine . 924-16-3
2,40 butyric acid Orpanic |4-(2 4-Dichlorophenoxy)butyric acld 84-82-6
1,1-DCA Organic |1 1-Dichloroethane 75-34-3
12.DCA Organic | 1.2-Dichloroathans 107-06-2
DCB _Organic |3,3-Dichlorobenziding 91-84-1
o-DCB Organic | 1,2-Dichlorobenzene 95-50-1
p-DCB Organic [1,4-Dichlorchenzens 106-46-7
1,4-DCE Organic | 1,1-Bichforaethylene 75-35-4
tls-1,2-0CE Organic | ¢is-1.2-Dichlorosthylane 168-59-2
trans-1,2-0CE anic (transe-1,2-Dichloroethy 156-60-5
DCPA Organic [Dacthal {DCPA) 1861-32-1
D&C Red No. § Organic |Ponceau MC 3761-53-3
D&C Red No. 9 Orpanic |D&C Red No. 9 2092-56-0
D-D Mixture Organic | 1,2-Dichloropropane 78-87-5
1,3-Dichloropropene 542-75-6
DED Organic {DDD 72-54.8
4,4-D0D anic |DDD 72-54-8
DDE Organic |DDE 72-55-9
4,4-DDE Organic [DDE 72559
CCT anic |DOT 50-26-3
4,4-DDT anic |DDT 50-29-3
DDVP Organic |Dichiorvos 62-73-7
DEA Orgenic | Disthanolemine 111-42-2
Decabromodiphenyl ether Organic | Decabromodiphenyl ether 1163-19-5
Dechlorane Organic [Mirex 2385-85-5
De-Fend Organic | Dimethoata 60.61-5
DEHP Organic |Di(2-ethylhexyl)phthalate 117-81-7
Demeten Crganic | Dameton B065-48-3
DEN Organic |N-Nitrosodiethylamine 55-18-6
Dermofural Organic | Nitrofurazone 50-87-0
CES QOrganic { Diethylstibestrol 56-63-1
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[CONSTITUENT [Category[ See Listing(s) Under: fchs Neo. |
Devrinol Qrpanic [Napropamide 15299-96-7
DGRE nic | Diglycldy! resorcinal sther 101-80-8
Diacetorie alcohol 3';';@ Diacetons alcohal 123422
Dialon Drganic | Divron 330-54-1
Diamine Inoqganic{ HEdraﬂne 302-01-2
2 4-Diamincaniaoie Qrganic |2 4-Diaminoanisole 815054
2 4-Diamincanisole sulfate Organle |2 4-Diamincanisols sutfate 304156-41-7
1,3-Diaminobenzens Organic jm-Pherylenadiamine 408-45-2
4,4'-Disminodipheny! ether _Qrganic |4.4-Claminadiphenyi ethar 101-80-4
Ckaminedipheny! Organic |Benzidine 92:87-5
1.2-Diaminoethane anic Ethylenadiamine 107-15-3
2,6-Diamin-3-phenylazopyridine %@ [Phenazopyridine 04.785
2 8-Olamine-2-phenylazopyddine hydrochioride Omyanic | Phenazopyndine hydrochloride 136-40-3
2,4-Claminatolvene _Organic 12 4-Diaminololuene 95-80-7
o-Dienisiding dihydrochloride Qrganic 13.3-Dimethoxybenzidine hydrochloride 20325-40-0
o-Dianisiding Qrganic [3,3-Dimethoxybenziding 119-80-4
Diazine biue Qrganic | Birect Blue 8 2602-48-2
Diazinon Qrganic |Diazinon 333-41-5
Diazobenzene Crganic | Azathiopiine 448-86-6
Dibenz({a h)acridine Organic | Dibenz{a hacridine 226-36-8
Dibenz(a jjacridine QOrganic | Dibenz(a jlacrdine 234-42-0
1.2:5,6-Dibenzanthracens Organic | Dibenz(a,hjanthracane 53-703
Dibenz{a hjanthracena Organic | Dibenz(a hjanthracang 53-70-3
Dibenzo(a, hjanthracene Organic | Dibenz(a,h)anthracene 53-70-3
7H-Dibenzo{c glcarbazole Organic |7H-Dibenzo(c.g)carbazole 184-50-2
Dibenzo(a e}pyrena griic | Dibenzo{a e)pyrens 192-85-4
Dibenzo{a,h)pyrene ani¢ | Dibonza(ahipyrene 189-84-0
Dibenzo{a,l}pyrene Qrganic |Dibenzo(a,ilpyrens 189-55-9
Ribenzela)pyrene _Organic |Dibenzo(a.lipyrene 191-30-0
Cibenzyline hydrochloride _Qrganic | Phenouybenzamine hydiochlodda B3
Dibrom Organic |Naled 300-76-5
Dibromoacetic acid Orgavic | Dibromoacetic acid
Dibremoacslanitrile Qrganic | Dibremoacetonitrile 3252-43-5
1.4-Dibromobenzene Organic § 1.4-Dibromebanzene 106-37-6
Dibromoehioromethane Organic | Dibromochloromethane 124-48-1
Dibromochloroprdpane (DBCP) Organic | Dibromochloropropana (DBCP) 06-12-8
1,2-Dibromo-3-chicropropane anic | Dibromochloropropane (DBCP) 56-12-8
2,8-Dibromo-4-cyanophanol Crganic |Bromoxynil 1689-84-5
1.2-Dibromosthana Orgaric 11.2-Dibremosthane 106-93-4
3,5-Dibromo-4-hydroxybanzanitrile Qrganlc |Bromoxyll 1660-84-5
Dibutylnitre Orgenic | N-Nitrosodi-n-butylamine 924-16-3
Dibutyl phthalate Organic [Dlbutyl phthalate 84.74-2
Dl-n-butyiphthalate Organic | Dibul thailate 84-74-2
Dicamba . Organic {Dicamba 1918-00-8
Dichleroacetic acid Organic |Dichtoroacatic acid 79436
Dichlorpacetondtrile Orpanle | Dichloroacetonitrile 3018-12-0
[1,2-Dichigrobenzens Organic | 1,2-Dichlorobenzene 95-50-1
1,3-Dichicrobenzens Drganic |1,3-Dichlorobenzene 541-73-1
1,4-Dichlorcbenzene Organic | 1,4-Dichlorobenzene 106-46-7
m-Dichlorobenzense Orgariic |1.3-Dichlorobenzene §41-73-1
o-Dichlorgbenzene Organic {1 2-Dichlorobenzens 95-50-1
Dichlorabenzena Qrqanic |1 4-Dichiorobenzena 106467 |
Dichlarobenzenas Organic |1,2-Dichlerobenzene 95-50-1
1,3-Dichigrobenzens 541-73-1
1,4-Cichigrebenzens 108-46-7
Dichlorobenzenses 26321228
3,8'-Dichlorobenziding Organic 13,3"-Dichlorobenzidine 91-94-1
Dichlorobromomsthane Organic [B dichloromethans 75-27-4
1,1-Dichloro-2, 2-bis{p-chlorophenyljethane Crganic |DDD 72-54.8
2,2-Dichlorodiethyl ether anic | Bis(2-chloroethyi} ether 111-444
Dichlorodiatingl formal Organic 1Bis{2-chlorogthoxy) mathane 111911
Dichlorodifluoromethans Organic | Dichtoradiflucromethans 75-71-8
Dichlerodimethyl ether Organic | Bis{chloromethyl) ethar 542-88-1
Dichlerodimathiyivinylphosphiate Organic | Dichiorvos 62.73-7
Dichiorodiphenytdichloroath Qrgenic |DOD 72548
Dichlorodiphenyldichforeathylens Organic |ODE 72.55.9
Dichlerediphenyltrichlcrosthane Organic [DDT 50-29-3
1,1-Dichlaroethane Organi¢ | 1,1-Dichlorosthane 75-34.3
1,2-Dichloroethans anic [1,2-Dichlorosthane 107-06-2 1
1, 1-Dichigroethene Organig | 1,1-Dichloroethylene 75-35-4
cis-1,2-Dichloroethene Organic {cis-1,2-Dichloreethylene 166-5¢-2
trans-1.2-Dichloroethene Organic |trans-1,2-Dichlorosthytene 156-60-§
Dichloroethanes Organic | 1,1-Dichlioroethylene 75-354
tis-1 2-Dichloroethylene 156-59-2
trans-1,2-Dichloroethytens 156-60-5
Dichigroatiiylenes
Dichlorgethyl formal Organic | Bis{2-chloroathoxy) methaneg 111-91-1
1,1-Dichloroethylene Organic 11,1-Dichlorgethylene 75-354
cis-1,2-Dichloroethylena Qrganic |cis-1 2-Dichlorosthylens 156-59-2
frans-1,2-Dichleroethyiane Organic | irans-1,2-Dichloroethylene 156-60-5
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Dichloroathylenes Organic [1,1-Dichlormsthylens 75-35-4
cis-1.2-Dichioroethylene 158-608-2
trans-1,2-Dichloroethylene 156-80-5
: Dchlorathylanes
symmetical-Dichloroethyl ether Orgarkc | Bis{2-chiorosthyt) ether 111-44-4
Dichloramethane Organi¢ | Dichloromathang 75082
2,4-Dichlore-1-{4-nitrophenoxylbenzene Organic | Nitrofen 1836-75-5
2,3-Dichlorephanol Organig | 2,3-Dichicrophenc 676-24-0
2,4-Dichl nol Organic [2.4-Dichlorophenal 120-83-2
2,5-Dichiorophenol Organle [2,5-Dichlorophenot 583-78-8
2,6-Dichlorophenol Organic |2,6-Dictiorophencl 87-65.0
3,4-Dichiorophenol Organic |3,4-Dichlorophenol 95-77-2
2,4-Dichtorophenoxyacetic acld Organic [2,4-D 04-76-7
4-(2,4-Dichlorophenoxy)butyric acid Organic {4-(2 4-Dichlorophenoxy)butyric acld 94-826
1,2-Dichloropropane Organic | # 2-Dichioropropane 78-87-5
Dichloropropanes Organic 11.2-Dichloropropane 78875
Dichloropropanes 26638-18-7
1,3-Cichforopropens Organic |1,3-Dichloropropens 542-75-6
Dichloropropanes Organic {1,3-Dichloroprapens 542.75.8
Dichlaropropenes
2,2-Dichloropropionic acld Organlc (Calapon 75880
1,3-Dichloropropylene Organic |1,3-Dichloropropene 542.75-6
Dichlorvos Organic | Dichioivos §2-73-7
Dicrotophos Organic [Bldrin 141-66-2
Dieldrin Organic | Dieldrin 80-57-1
Diesel Oll Organic |Diessl Oil 88478-34.6
| Disthanotaming Organic I Cisthanolamine 111-42-2
Diethanolnilrosaming Organic |N-Nitrosodiethanolamine 1116-54-7
Disthion Organic | Ethion 563-12.2
Disthylamine anic | Diethylamine 109-88.7
Diethyldithiocarbamate, sadium Organic |Sodium disthyldithiocarbamate 148-185
Diathylene ether Organic |1.4-Dioxane §23-91-1
Di{2-sthyihexyl) adipate Orpanic | Di(2-ethylhexyl) adipats 103-23-1
Di2-athylbexyliphihalate Organic | Di(2-ethylhexyljphthalate 117-91-7
Diethyl ketone Organic [Diethyl ketone 06-22-0
Diethylnitrosamine Organic | N-Nitrosodigthylamine §5-18-5
Disthyl phthialate Oryranic | Diethyl phthatate 84-66-2
Cliethylstilbestra] Organic | Disthylstilbestrol 56-63-1
Ciethyl sulfate Organic | Diethyl sulfate 64-67-5
Difenzoguat Organi¢ | Difenzoguat 43222-48-6
Diffubenzuren Organic | Diftubanzursn 35387-38-5
Diflueredichloromethane Organi¢ | Dichiorodifiuorsrmethane 75-71-8
Difolatan Orgatic [Captafol 2425061
Difonate Qrgari¢ |Fenofos 944-22-9
Diglycidy! resorcinof ether. Organis { Diglycidyl resorcingt ether 1(H-80-6
1,2-Dihydroacenaphthylene Organic fAtenaphthens 83-32-9
Dihydrosafrole QOrgani¢ | Dihydrosafrols 94-58-5
1,8-Dihydroxyanthraquinone Organile |Dantron 117-10-2
Ditsobutyl ketong Organic [Diisobuty| kelore 108-83-8
Diisocyanatotoluene Organii¢ | Toluene diisocyanate 26471-62-5
Diisopropylamine Crganic | Diigopropytaming 108-48-8
Di-lsopropyl ether Orgartic lisopropyi ether 108-20-3
Diisopropyl methyl phosphonate Orgaric | Diisopropyl methy| phesphonate 1445-756
1,4:5 8-Dimethancnaphthalene _COrgartic | Aldrin 308-00-2
Dimethipin Qrganic | Dimethipin £5200-84-7
Dimethoats Qrganic |Dimethoate &0-61-5
3, 3-Dimethoxybenzidine Organic _| 3,3"-Dimathoxybanziding 119-50-4
3,3-Dimethoxybenzidine hydrochtoride Organic _|3,3"-Dimethoxybenzidine hydrochloride 20325-40-0
Dimethrin Organic |Dimethwin 70-38-2
Dimethylamine Organic | Dimethylamine 124-40-3
4-Dimethylamincazebenzene Organic |4-Dimethylamincazobenzene 60-11-7
4 4-Dimethylaminobenzo-phenonimide Organic |Auraming 492-80-8
frans-2-{(Dimethylamina}mathylimino]-5-[2-(5.nitro-2-furyljvinyl]-1,3.4-oxadlgzole | Organic |trans-2-[(Dimethylaminc)methylimino]-5.[2-(5-nitro.2furyl)vinyl]-1,3 4-oxadiazole |55738-54-0
2 4-Dimethylaniling ) Organic |2 4-Xylidine 1300-73-8
2, 6-Dimethylanitine Organiic [2,6-Xylidine B7-82-7
N,N-Dimethylaniline Organic | N, N-Dimethylaniline 121-60-7
7,12-Dimethylbenz(a)anthracene Organlc {7,12-Dimathylbenz{ajanthracens 57076
3,%-Dimethylbanzidine Organic §3.3-Dimethylbenzidine 119-93.7
|3,3-Dimethylbanzidine dihydrochloride Organic [3,3-Dimethylbenzidine dihydrachioride 612-82-8
2 4-Dimethylbenzylester Organic | Dimethrin 70-38-2
Dimethytcarbamoy! chioride Organic | Dimethylcarbamoyl chloride 79447
Dimethylearbamyl chioside Organic [ Dimethylcarbamoyl chioride 79-44-7
| N N-Dimethylformamide Organic [N,N-Dimethyiformamide 68-12-2
2,8-Dimethyl-4-heptanone Organic | Diisobutyi ketone 108-83-8
1,1-Oimethylhydrazine Organic | 1,1-Dimethylhydrazing 57-14-7
1,2-Dimethylhydrazine Omanic | 1,2-Oimethylhydrazine 540-73-8
symmetricel-Dimethylhydrazine Organic | 1,2-Dimsthylhydrazine 540-73-8
unsymmetrical-Dimathylhydrazine Organic | 1.1-Dimethylhydrazine 57147
Dimethylketone Orpanic |Acetons 67641
Dimethy] methyl phasphonate Organic | Dimethyl methyl phosphonate
Dimethylnitrosamine Organi¢ | N-Nitrosadimathytamine 62-758
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2.4-Dimethylphenol Qrganic |2 4-Dimethylphenol 10567-9
2,6-Dimethylphenol anic |26-Dimethyl) 576-26-1
3,4-Dimethylphenal Qrganic FS_MW $5-65-8
Dimathyl phthalete Crganic | Dimathyl phthatate 131-113
Ditnethyt p-phihalate nig | Dimethyl terephthalate 120-51-8
Dimethyl sulfate Organic | Dimettyl suifate ) 17-78-1
| Dimethyl teraphthalate anic | Dimethyl teraphthalate 120615
Dimethylvinylchioride Organic | Dimethylvinyichtoride §13-37-1
DIMP Organic |Diisopropyl methy! phosphonate 1445-75-8
1,3Dinitrobanzene anic | 1.3-Dinitrobanzene 99.85-0
m-Dinltrobenzene Organic | 1.3-Dinitrobenzene 88-85-0
4 8-Dinitro-o-cresol |_Organic |4,8-Dinitro-o-tresal 534-52-1
4,8-Diniitro-0-cyclahexy! phienol _Organic |4,8-Dinitro-p-cyciohexy! phanol 131-80-5
14,6-Dinitro-2-methyiphenc Crganic |4,6-Dinitro-o-cresol 534-52-1
2,4-Dinitrophenol Organic [2,4-Dini §1.28-5
Dinitrophenols Organic 4:B-Diniu'o-o-creaol 534-52-1
4,6-Dini & enol 131-89-5
2,4-Dinitrophenol 51-28-5
Dinitrophenals 25550-88-7
1.8-Dinitropyrene Grganic | 1,6-Dinitropyrene 42397-64-8
1,8-Dinitrepyrene Organic | 1,8-Dinitropyrene 42397659
2 4.Dinltrotoluena Organic | 2.4-Dinitrotoluene 121-14-2
2,8-Dinitrotoluene Organic {26-Dinitrololuene 606-20-2
Dinitretoluenes Crganic | 2,4-Dinitrotoluene 121-14-2
2 6-Dinitrotoluene 606-20-2
Dinitretoluenes 25321-14-8
Dinaset anle |Dinoseb 88-85-7
Difry 1) phthalate Qrganic | Di ) alate 117-834-0
1,4-Dioxane Organic [1,4-Dioxana 123-91-1
p-Dioxane Orgaric |1,4-Dioxans 123-91-1
Dioxin Organic |2.3,7,8-TCDD (Dioxin} 1746018
CIPE Organic {Isopropyl ether 108-20-3
Diphenarnic{e) Organic |Diphenamid(e) 957-51-7
Diphenamide Organic | Diphenamid(e) 957-51-7
Dighenyl Qrganic 11.1-Biphenyl 92-50-4
Diphenylaming Organic [Diphenylamine 122-39-4
Diphenyldlazens Organic |Azathiopring 446-86-8
Diphenytdiimide Organic | Azathloprine 446-88-6
Diphenyldiimide Organic [Azobenzens 103-33-3
Dipheny sther Organic |Phenyl ether 101-84-8
1.2-Diphenylhydrazing Organic |1 2-Di ihydrazine 122-88-7
Diphenylnitrasamine Organic [N-Nitrosodiphenylamine 86-30-6
p-Nitrosodiphanylamine 1561056
Dij Initresamine Organic |N-Nitrosodipropylamine 621-64-7
Dipterex Organic | Trichlorfon 52-68.6
Diguat Organic | Diquat 85-00-7
Direct Black 38 anlc. | Direct Black 38 1937377
Direct Blue 8 Organic | Direct Blue & 2602-46-2
Girect Brown 85 Organic | Direct Brown 95 16071-86-6
Direct Brown BR anic [m-Phenylenadiamine 108-45-2
Direct Brawn GG Organic im-Phenylenediamine 108-45-2
Binidone Organic | Phanazopyridine 94-78-0
Disperss Blus 1 Organic | Disperse Blue 1 2475-45-8
Dissolved Oxygen Inarganic] Oxygen, dissolved T782447
Disulfoton Organic | Disyston 288-04-4
Disyston Organic | Disyston 208-04-4
Dithang M-22 Organic (Maneb 12427-38-2
Dithane Z-78 Organic |Zineb 12122677
1,4-Dithianeg Qrganic [1.4-Dithiane 505263
Dithiacarb Organic |Sodium disthyldithiocarbamate 148-18-5
Diuron anic | Diuron 330-54-1
Divinyl Qrganic [ 3-Buladiens 106-59-0
DMA Crganic |Dimethylamine 124-40-3
DMBA Qrganic )7,12-Dimethylbenz(ajanthracene 57-87-6
DMF Organic [N,N-Dimethylformamide 68-12-2
DMNA Grganic |N-Nitrosodimethylamine 62.75-9
2,4-DMP Organic |2 4-Dimethylphgnol 106872
DMT Organic [Dimethy| terephthalate 120616
DNBP Orpanic | Dinosely 88-85-7
DNOHP Organic | 4,6-Dinitro-o-cyciohexyl phenal 131-89-5
0o - Inorganic| Oxygen, dissolved 1782447
Dodecylguanidine acetate Organic |Dodine 2439103
Dodine Qrganic | Dodine 2439103
Dowpon Qrganic | Dalapon 75-99-0
DPNA Organi¢ | N-Nitrosodipropyiamine £21-54-7
DPX 5376 QOrganic | Ally 74223-64-6
DPX-F5384 Organic |Londax 83055-99-6
DPX-H5573 Organic [NuStar 85509-19-9
DPX-M6318 Crgaric |Harmony TOXTTAT3 |
DPX-Y5893 QOrganic [Save 78587-056-0
Dual Organic [Metelachlor 51218-45-2
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Durgban Organic {Chlorpyrifos 2921-88-2
D te Organic |Fonolos 944-22.9
nate Organic [Foncfos 944-22-9
EAK Organic |Ethyl n-amyt ketone 106-68-3
EC Irwtganic| Spectfic conductane [EC)
EDB _Organie |1,2-Dibromoethane 106-93-4
|EGBE Organic |Ethylens glycol monobutyl ther 111-76-2
EL-107 Organic |Isoxaben 82558-50-7
Etectrical Conductivity Inorganic] Specific conductance (EC)
E£ndosulfan Organic {Endosultan 115-28-7
Enﬂsulfanlgalme) Organic |Endosulfan 115-28-7
Enggsulfen Il {beta) Organic | Endosullan 115-28-7
Endosulfan sulfate Organic | Endosulfan sulfate 1031-07-8
Engothal Organic [Endothal 145.73-3
Endothall Orgeric |Endothal 145-73.3
Endoxan monohydrate Organic [Cycl sphamide 50-18-0
Encirex Organic |Endrin 72-20-8
Endin_ Organic |Endrin 72-208
ENU Organic | N-Nitroso-N-ethylurea 759-713-8
EPEG Organic [ Ethyiphthalyl ethylglycolate 84-72-0
|Eplc 500 Organic |Furmecyciox 60568-05-0
| Epichforahydrin Organic | Epichiorohydsin 106-60-8
EPN Qrganic | Ethyl p-nitrgphenyl phenylphosphorothioate 2104-84-5
Epoxyethane Organic | Ethylena oxide (ETC} 75-21-8
1,2-Epoxyethylbenzene Organic |Styrena oxide 56-09-3
|Eptam Organic [S-Ethyl dipropylthiecarbamate 769-84-4
EPTC Organic | S-Ethyl dipropylthiocarbamate 755-54-4
|Estradiol 178 Organic |Estradiol 178 50-28-2
Ethanal Organic |Acetaldehyde 75070
| Ethanamids Organic [Acetamide 680-35-5
Ethane Crpanic | Ethane 74-84-0
Ethanedinitrile Crpanic | Cyanogen 460-19-5
4,2-Ethane dicl Organi¢ |Ethylene glycol 107211
Ethanethiol QOrganie [Ethyl mercaptan 76-08-1
Ethano! Orgaric [Ethanol 84.17-5
Ethanolamine Orgaric |Ethanolamine 141-43-5
Ethephon Organic |Ethephon 16672-87-0
Ethers, chloroaikyl- Organic |Bis(2-chloroethyl) ether 111-44-4
Bis(2-chlorisopropyl) ether 39638-32-0
Bis(chleromethyl) ether 542-88-1
Chioroalkyl ethers
Chioromethyl mathyl ether 107-30-2
Ethars, halo- Qrganic |Bis{2-chloroathyl) ether 111-44-4
Bis(2-chlgroisopropyl) ether 39636-32-8
Bis(chloromethyl) ether 542.88-1
4-Bromophenyl phenyl ether 101-85-3
Chiorgalkytethers
Chit 1yl methyl ether 107-30-2
Decabromodiphenyl ether 1163-19-5
Haloethers :
Octabromodiphenyl ether 32536-52.0
Pantabromediphenyl ether 32534-81-9
Ethlan Organic | Ethion 563-12-2
2-Ethoxyethanol Orgaric | 2-Ethoxysthanol 110-80-5
2.Ethoxyethyl acetate Organic | 2-Ethoxyethyl acetate 111-15-9
Ethyt acetate Organle [Ethy! acetate 141-78-6
Ethyl acatone Organic | Mathyl n-propyl ketone 107-87-9
Ethyl acrylate Organic |Ethyl late 140-88-5
Ethyl alcshol Organic [Ethanal 64-17-5
Ethylamine Crganlc |Ethylamine 75-04-7
Ethyl n-amyl ketone Organlc { Ethyl n-amy! ketone 106-66-3
Ethylbenzene Organic |Ethylbenzena 100414
Ethyl bromide -Crganic | Ethyl broride 74-965-4
Ethyl carbamate Organle |Urethane 51-79-6
Ethy! carbethoxymethyl phthalate Organic | Ethylphthalyl ethylglycotate 84-72-0
Ethyl chigride Organic | Chioroethane 75-00-3
Ethyl-4,4'-dichlorcbenzilate QOrganic | Ethyi-4,4'-dichlorobanzitate 510-156
S-Ethyl dipropylthlccarbamate Organic | $-Ethyl dipropylthiocarbamate 756-94-4
| Ethytene Qrganis |Ethylene 74-85-1
| Ethylanediaming Organic | Ethylanediamine 107-15-3
Ethylere dibromide Orgianic |1.2-Dibromoethane 106-93-4
| Ethylene dichtoride Organic | 1.2-Dichlorosthane 107-06-2
Ethylens glycol Orgaric |Ethylene glycol 107-21-1
| Ethylens glycol butyl sther Qiganic |Ethylene glycol monobutyl ather 111-76-2
Ethylena glycal monobutyl ether Organic | Ethylens glycol monobutyl ethel 111-76-2
Ethylena glyeol moncethyl sther Organic j2-Ethoxyethanol . 118-80-5
Ethylens glyco! monosthyl ether acetate Organic [2-Ethoxyethyl acetate 111-15-9
Ethyleneimine Crganic | Ethyteneiming 161-56-4
Ethylene oxide (ETO) Crgani¢ |Ethylane oxide (ETO) 75-21-8
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[CONSTITUENT JCategory] See Listing(s) Under: {cAS No. |
Ethylenes, dichloro- Qrganic | 1,1-Dichiorosthylens 75-35-4
cis-1 2-Dichloroathyiene 156-59-2
trans-1,2-Dichloroethylene 158-80-5
Dichloroathylenes
Ethylene thicurea {ETU) Organic |Ethylens thiourea (ETU) 96-45-7
Ethyl ether Qrganic | Ethyl ether 60-29-7
Ethyl formate Orgaric | Ethyl formate 109-94.4
Ethyl mercaptan Organic [Ethyl mercaptan 75-08-1
Ethyl nitrfie Organic [Acstonitrile 75-05-8
EmzlE-nltrgghenzlgh_gxl@oaghomthloate Organic | Ethyl p-nitrophenyl phenylphosphorolivioate 2104-84-5
Ethylnitrosourea Orgsnic |N-Nitroso-N-ethylurea 769-73.9
Ethyl parathlon Organic |Parathion 56-38-2
Ethylphthalyl ethylglycolate Crganic JEt thalyl ethylglyeolate 84-720
Ethylthlodematon Crganic [Disyston 298-04-4
Ethyne Crganic [Acatylene 74-86-2
ETQ Organic [Ethylene oxide (ETQ) 75-21-8
ETU Organic [Ethylene thicurea (ETU) 96-45-7
Express Crganic [Express 101200-48-0
F Ingrganic| Fluoride 7782-41-4
FDAC Red No. 1 Crganic |Ponceau 3R 3564098
Fa Inorganic| fron 7436-89-5
Femogen Organic |Estradiol 175 50-28-2
Fenamiphos Organic |Fetamiphos 22274926
Fenpropanate Organic | Danitol 39515-41-8
Fenpropathrin Organic | Danitol 36515-41-8
Fanvalerate Organlc |Pydrin £1630-58-1
Ferbam Organic_ | Ferbam 14484-64-1
Fermate Organic |Ferbam 14484-64-1
Fluomaturodt Organic | Fluometuron 2164-17-2
Fluoranthene Organic | Fluoranthene 206-44-0
Fluorene QOrganic |Fluarene 86-73-7
2-Fluoranylacetamide Organic | 2-Acetylaminofluorene 53-95-3
Fiuoride inorganic| Fluoride 7782414
Fluorine, soluble inorganic| Fiuoride 7782-41-4
Fluorotrichloromathane Orgranic | Trichiorofluoromethane 75694
Fluridone Qrianic |Fluridona 50756-60-4
Flurprimidot Qrganic |Flurprimidol 56425-91-3
Flutolanii Organic | Flutolanil 66332-98.5
Fluvalinate Organic |Fluvalinate 69409-84-5
FNT Organic |2-{2-Formylhydrazino}-4-{S-nitro-2-furyljthiazole 3670-76-0
Foaming agents (MBAS} Organic | Foaming agents (MBAS)
Folax BEC Organic | Marphos 160-50-6
Folpan Organic |Folpat 133.07-3
| Folpet Organic |Folpst 133-07-3
Fomesefen Organic |Fomesafen 72178-02-0
Fonofos Organic |Fonofos 944-22-9
Formaldehyde Organic |Formaldehyde 50-00-0
Formic acid Organic |Formic acid 64-18-6
2-{2-Formylhydrazine)-4-(5-nitro-2-furylthiazole Organic |2-(2-Formylhydrazino}-4-(5-nitro-2-furyl)thiazole 3570-75-0
Fogetyl-al Organic | Fosetyl-al 39148-24-8
Fosfamid ‘| Organic | Dimethoate 60-51-5
Freon 10 Organic [Carbon tetrachloride 56-23-5
Freon 11 Organic | Trichiorofluoromethane 75-60-4
Freon 12 Organic | Dichtoradifiuoromethane 75-71-8
Freon 20 Crganic | Chioroform 67-66-3
Freon 113 Organic | 1,1,2-Trichloro-1,2 2-trifluorosthane 76-13-1
Freon 180 Organic | 1,2-Dichlorgethane 107-06-2
Fual oil #1 Organic |Kerosena 8008-20-8
Fuel oil #2 Organic | Diesel Qil 68476-34-8
Furadan Organic |Carbofuran 1563-66-2
Furan Organic | Furan 110-00-9
Furathiazole Qrganic | N-{4-{5-Nitro-2-furyi)-2-thiazolyllacetamide 531-82-8
Furfural Organic | Furfural 98-01-1
Furfuran Organic | Furan 110-00-8
Furidiazing Organic | 2-Amino-5-{5-nitro-2-furyl)-1,3.4-thiadiazole 712-68.5
Furium Organic |NJ4-(5-Nitro-2-furyl)-2-thiazolyllacetamide 531-82-8
Furmscyclox Organic |Furmecyclox 60568-05-0
Furmetamide Orgarnic |Furmecytlox 60568-05-0
Furylamide Organic [AF-2 3688-53-7
2-(2-Furyl}-3-(6-nitro-2-furyljacrylamide Organic [AF-2 3668-53-7
Gasoline Organic [Gasoline £006-61-8
| Genoxal Organic {Cyclophosphamide 50-18-0
| Gagafram 50 Organic [Prometon 1610-18-0
Glob-P-2 Organic [A-alpha-C 26148-68-5
Glucopyranose Organic [Chlorozotocin 54749-60-5
Glufesinate-ammenium Organic [Glufosinate-ammanium 77182-82-2
Glu-P-t QOrganic |Glu-P-1 67730-114
Glu-P-2 Orgaric |Glu-P-2 67730-10-3
Giycidaldehyde Organic |Glycidaldehyde 765-34-4
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Glycidol Organic |Glycldol 556-52-5
Glyphesate Organic |Glyphosate 1071-83-8
Glyphosate Isepropytamine salt Organic |Glyphosate 1071-838
Goal Orgaric | Oxyfluorfen 42874-03-3
Graslan Organic | Tebuthiuron 34014181
Grease Organic [Oll & grease -
Grisaofluvin Organic |Griseofluvin 126-07-8
Gross Alpha radicactivily Ingrganic| Radioacvity, Gross Alpha
Gross Beta radicactivity Inorganic| Radioacilvity, Gross Bata
Guthion Organic |Azinphos-methyi 86-50-0
Gyromitrn Organlc | Gyromitrin 16588-02-8
HaNNH; incrganic | Hydrazine 302-01-2
H.5 Inorganic] Hyd, n suifide 7783064
H.5¢ Inorgani¢iHydrogen seienide’ T7B3075
flal | anic] Tritium 10028-17-8
Haloacstic acids Organic | Bromoacatic acld 79-08-3
Chioroacetic acid 79-11-8
Dibromeacetic acid
Cichi fic acld 79-43-8
Trichloroacetic acid 76-03.9
Haloathers Crganic | Bls{2-chlomethyl) ether $11-44-4
Bis(2-chloroisapropyl) ether 39638-32-9
Big{chloromeathyl) sther $42-88-1
4-Bromophenyl phenyl ether 101-56-3
Chioroalkylethers
Chioromethyl méthyl sther 107-30-2
Decabromediphenyl ether 1163-19-5
Halosthers
Oclabromodiphenyl ether 32536-82-0
Pentebromadiphenyl ather 32534-81-9
Halemethanas Organic | Bromochloromsthane 74-97-6
Bromedichloramethane 76274
Bromoform 75-26-2
Bromomethane 74-83-9
Carbon tetrachlodde .156-23-5
Chicroform 67-86-3
Chioromathane 74-87-3
Dibromochloromethanse 124-48-1
Dichlarodifluoromeathane 75-71-8
Dichloromethane 75-09-2
Halomethanes
lodoform 75-47-8
Trichtorofluaromethane 75-69-4
Halothane Organic [Halothane 151-67-7
Haloxyfop-methy! Organic |Haloxyfop-methyl £9806-40-2
Hemony Organic | Harmony 79277-27-3
Harvade Organic | Gimethipin 55290-64-7
HCB Organic |Hexachlorobenzene 118-74-1
HCED Orpanic_|Hexachlorobutadiene 87-68-3
|HC Biue 1 Organic {HC Biue 1 2784-94-3
HCCPD Organic |Hexachlorocyciopentadiena 77-47-4
HCH Orgaric [alpha-BHC 319-84-6
beta-BHC 319-85-7
gamma-BHC (Lindane) 58-89-0
delta-BHC 313-86-8
technical-BHC. 608-73-1
HCN Inorganic|Cyanide §7-12-5
Meptachlor Organic |Heptachler 76-44-8
|Heptachlor epaxide Organic |Heptachlor epoxide 1024-57-3
|Heptane Organic |[Heptane 142828
2-Heptanshe Organic |Methyl n-amyl ketone 110430
HEX Organic [Hexachlorocyclopentadiens 77-47-4
Hexabromobenzena Crganic [Hoxabromobenzene 87-82-1
| Hexachlorobenzene Crpanic | Hexachlorobenzene +18-74-1
Hexachlorobutadiena Organic |Hexachlorobutadiene §7-68-3
Hexachlorocyclohexane Organic |alpha-BHC 319-84-6
beta-BHC 319-86-7
gamma-BHC {Lindane) 56.80.9
delta-BHC 319-86-8
. technical-BHC 608-731
Haxachlorocyclopantadisne Organic [Hexachlorocyclopentadiens 77-47-4
Hexachlorodibenzo-p-gioxin Organic |Hexachloradibenzo-p-dioxin 19408-74-3
Hexachloroethane Organic | Hexachloroethane 67-721
Hexachlerophene Qrgarnic |Hexachlorophene 70-30-4
Haxadrin Organic | Endrin 72-20-8
Hexahydro-1,3 8-rinitre-1,3,5-triazine Organic_[RDX {Cyclanile) 121-82-4
Hexamathylphospheramide anic | Hexamethylphosphoramide £80-31-9
n-Hexana Organic |n-Hexana 110-54-3
2-Hexancne Organic | Methyl n-butyt ketone £91-78-8
Hexazinona Organic {Hexazinone £1235-04-2
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Hexogen Organic [RDX {Cyclonite) 124824
1,6-Hexolactam Organic | Caprolactam 105-60-2
|Hg Inorganic| Mercury, inarganic 7439-97-6
HgCl, Inorganic] Mercuric chioride 7487-84-7
HHDN QOrganic | Aldrin A09-00-2
HMX Orgaenic |HMX 2691410
Hoe 38868 Organic | Glufosinate-smmonium 77182-82-2
HxCDD Organic {Hexachtoradibenzo-p-dicxin 168408-74-3
Hydrazine Inorganic| Hydrazine 302-01-2
Hydrazine sulfate Inorganic| Hydrazine suifate 10034-93-2
Hydrazobenzens Organic [1.2-Diphenylhydrazine 122-66-7
Hydrogen cyanide Inorganic|Cyanide 57-12-5
Hydrogen phosphide Inerganic| Phosphine 7803-51-2
Hydrogen selenide Inorganic] Hydrogen selenide 7783075
Hydrogen sulfide Inorganlic{Hydrogen sulfide 7783064
3-Hydroxybutyric acid Organic |beta-Butyrolactone 96-48-0
4-Hydroxy-4-methyl-2-pentanane COrganic Discatone aloshol 123-42-2
Hyvar X or XL Crganic [Bromagil 314-40-9
r Inorganic| todide

Imazalil Organic | imazalil 35554-44-0
Imazaquin Organic |Imazaquin 81336-37-7
Imidamide Organic | Amitraz 33089-61-1
IMPA Orranic |Isapropyl methyl phosphonic acid 1832-54-8
indene Orgenic |Indene 95-13-8
'!—ndeno(1,2.3-c.d)pyrane Organic |Indena{t,2,3-¢.d)pyreng 163-38-5
IN L5300 QOrgenic | Express 101206-48-0
lodide Inorganic|lodide

ladeform Organic | lodoforrm 75-47-8
Iprodione Organic |Iprodione 36734-19.7
1G QOrganic |I1Q 76180-966
Iron Inorganic|lren 7438-89-6
Isoamyl acetate Organic |lsoamyl 123-92-2
|soamyl alcohol Qrganic |Isoamy! alcohol 123-51-3
|spbutanol Organic | Isobutyl ateohol 78-83-1
Isobutyl -QOrganic | Isobutyl acetats 110-18-0
Isobutyl aicohol Organic {Isobutyl alcohol 78-83-1
Isebutyl carbinof Organic §lsoamyl alcotiol 123.51-3
Isophorone Organic §Isophorone 78-59-1
lsoprepalin Organic Yisopropalin 33620-53-0
Isopropanol Organic |isopropanol £7-63-0
Isopropyl acetate Organic |isopropyl acetate 108-21-4
Isoprepyl alechol Crganic Jisopropanal 87-83-0
|sopropylamine Crganic [Isopropylamine 75-31-0
Isopropyl b Crganic |Cumene 63828
Isoprepyl-N-(3-chlorophenylicarbamats Organic |Chlorpropham 101-21.3
1sopropyl ether Qrpanic | sopropyl ether 108-20-3
Isopropyt methyiphosphonate Organic | Isopropyl methylphosphonate

Izepropyl methy! phosphonic acid Organis lsopropyl methyl phosphonic acid 1832-64-8
Isoxaben Organic |Isoxaben B2558-50-7
Karate Organic [Cyhalathrin 68085-85-8
Karmex Organic |Diuron 330-54-1
Kepone Organic 143-50-0
Kerb Organic | Pronamida 23950-58-8
Karoseng Organic |Kerosens 8008-206
Kergsine Organic [Kergsene £$008-20-8
Lactofen Crganic |Lactofen 77501634
Lambast Crganic | Butachlor 23184-66-9
Lanex Crrganic | Fluometuror 2164-17-2
Lannate Organic [Methomy! 16752-77-5
Lasiocarpine Organic | Lasiocarpine 303-34-4
Lesso Organic | Alachlor 15972-60-8
Lead Inorganic|Lead 7439-92-1
Lead acetate Organic |Lead acelate 301-04-2
Lead subacetate Organic [Lead subacetate 1335-32-6
Lead, tetragthyl- Organic | Tetraethyl lead 78-00-2
Lindang Orgarnic [gamma-BHC (Lindane) 58-88-9
Linuron Organic |Linuron 330-55-2
Londax Qrganic |Londax §3055-99-6
Lersban Organic [Chlorpyrifas 2021-88-2
Malathion Organic | Malathion 121-75-5
Maleic anhydride QOrganic {Maleic anhydride 108-31-6
Maleic hydrazide Crganic |Maleic hydrazide 123-33-1
Maneb Organic |Maneb 12427-38-2
Marganese- Inarganis| Manganese T439-98-5
Manzate Crganic |Mansb 12427-38-2
Mavrik Organic |Fluvalinate 69409-04-5
MBAS Organic | Foarming agents (MBAS)
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[CONSTITUENT [catagory See Listing(s) Under: [cAS Ne. |
M [MCPA Organic [MCPA 94-74-8
MCPB Organic |MCPB 94-81-5
bcpp Orgaric |MCPP 93.85-2
[MEA Organic | Ethanclamine 141-43-6
Me-A-alpha-C Organic |Me-A-alpha-C 68008-83-7
MeHg nic ] Methyl mencury 22067-628
MEK nic | Methyl sthyl ketone 78-93-3
Melphalan Organic |Melphalan 148-82-3
Mepiquet chioride Organic Mepiguat chioride 24307-26-4
Mercuric chloride Inorganici Mercuric chloride FABT-04-7
Mercury, inorganic : Inorganic| Mercury, | 7439-67-68
Mearcury, methy! Organic | Methyl mescury 22967-92.8
Merphos Organic | Merphos 150-50-5
Merphos oxide Orpanic |Merphos oxide 78-48-8
Mesityl oxide Organic | Mesityl oxide 141-76-7
Mesitylsne Omanic | 1,3 §-Trimethylbenzense 108-87-8
Metalaxyl Organic | Mstalaxyl 57837-19-1
Metasulfuron methyl ester Qrganic [Ally 74223-64-6
Methacrylonitrile Organic |Msathacrylonitrile 126-98-7
Methally! chioride Organic | 3-Amina-G-ethylcarbazole hydrochloride 6109-97-3
Msthamidophos Orgaric [Methamidophos . |10265-92-6
Methanal Organic |Formaldehyde 50-00-0
Mathanecarboxamide Organic | Acetamide 60-35-5
Methanes, halo- Organic |Bromochloromethane 74-87-5
) Bromadichloromethare 75.27-4
Bromoform 75-25-2
Bromomethane 74-83-9
Carbon tetrachloride 56-23-6
Chioroform 87-68-3
Chloromethansa 74-87-3
Dibromochloromethane 124-48-1
Dichlorodifivoromethans 75.71-8
Dichloromethane 76-08-2
Halomethanes.
lodoform 76-47-8
Trichlorofluoromethane 75694
Methanathiol Qrganic [Methyl mercaptan 74-93-1
Methanol Orgaric | Mathanol 67-56-1
Methidathion Organic | Methidathion 050-37-8
Methomyl Organic |Methomyl 16752-77-5
o-Methoxyaniline Organic ]o-Anisidine 80-04-0
4-Methoxy-1,3-benzenedlamine QOrganic 2 4-Diamincanisole 815.054
Methoxychior Organic JMethoxychlor 7243-5
Methoxyphenylenediamine Orgenic 2 4-Llaminoanisola §15.05-4
Methoxypropazing Organic [Prometon 1610-18-0
Mathyl acatate Organic. |Methyl acetate 79-20.8
beta-Mathyl acrolein Orpanic |trans-Crotonaldehyde 4170-30-3
Methyl acrylate Organic |Methyl acrylate 96-33-3
Methyl acrylonitrile anic |Methyl acrylonitrile 126-98-7
Methyl alcohol Organic |Methanol 67-56-1
Melhylamine Organic jMethylamine 74-89-5
Mathyl {{4-aminophenyl)sulfenylicarbamats Organic [Asulam 3337-71-1
Methytamyl alcoho! Organic | Methyl isobutyl carbinel 108-11-2
Mathyl n-amyl ketona Organic [Methyl n-amyl ketona 110430
N-Msthylaniting Organic [N-Methylaniline 100-61-8
5-Methyi-c-anisidine Organic [p-Cresidine 120-71-8
2-Methyt-1-anthraguinonylaming Organic § 1-Amino-2-methylanthraguinene 82.-28-0
2-Meothylazirdine Organic |Propyleneimine ‘ 75-55-8
Methylbenzena Organic [Toluene 108-88-3
Methyl bromide Crganic | Bromomethane 74-83.9
3-Methyl-1-butanol Crganic || ¥l ateohot 123-51-3
3-Methyl-2-butanone Organic [Methyl Isopropyl ketone 563-80-4
Mathyl t-butyl sther (MtBE} Ormganic |Methyl t-buty! ether (MIBE) 1634-04-4
Methyl n-butyl ketone Qrganic |Methyl n-butyl ketone 501-78-8
Methyl chioride Organic [Chloromethane 74-87-3
Methyl ehloroform Organie {1.1 1-Trichloraethana 71-558
Malhylchloromethyt ather Organic | Chioromethyl methyl ether 107-30-2
2-Mathyl-4-chlorophenal QOrgani¢ [4-Chloro-o-cresol 1570-64-5
3-Mathyl-4-chlerophenot Qrganic |4-Chloro-m-crasol 59-50-7
3-Methyl-8-chlorophens] QOrganic |8-Chloro-m-cresol
2-Methyl-4-chlarophenoxyacetic acid Organic MCPA 94-74-5
4-{2-Methyl-4-chiorophenoxy)butyric acid Organic [MCPB 84-81-6
2-{2-Methyl-4-chlorephenoxy)propienic acld Crganic |MCPP 93-65-2
I-Methytcholanthreng Organic .| 3-Methyicholanthrene 56-49-5
5-Methylchrysene Organic |5-Methylchrysane 36097-24-3
Methyleyclohexane Organic |Methylcyciohexane 108-87-2
cls-3-Methylcyclohexanol Organic | cis-3-Methyleyclohexanol 25639-42-3
2-Methyl-4 6-dinitrophenc) Organic |4.6-Dinitro-o-crasel 534.52-1
4.4'-Methylenabis(2-chlorcaniling} Organic |4.4'-Methylensbis(2-chloreaniling) 101-144
4,4'-Methylenabis(N N-dimathyl}aniline Organic |4 4'-Methylenebis{N.N-dimathyljaniline 101-61-1
4, 4'-Methylenabis(N,N-dimethyl}benzeneamine Organic |4,4-Methytensebis{N,N-dimethyljaniline 101-61-1
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[CONSTITUENT ICategoryi See Listing(s) Under: [cAs no. |
4,4'-Mathylanebis{2-methylaniline) Organic |4,4-Methylenebis(2-methylaniling} 838-88-0
Methylensbis{ortho-toluidine) Organic [4,4-Methylensbis{2-methylaniiine} 838-88-0
Methylene blue active substances Organic | Foaming agents (MBAS)
| Methylere chiodde Organic | Dichioromethans 7500-2
4,4'-Methylenadianiine Organic | 4 4'-Methylenadianliine 1M-77-0
4,4"-Methylenedianiline dihydrochloride Crganic |4, 4-Methylenedianiline dihydrochloride 13552-44-8
1,2-{Methylanedioxy)-4-propylbenzens Organic | Dihydrosafrole 94.58-8
[Mathyl ethyl ketone Organic [Methy! effwi ketone 78933
Meihyl sthyl nitrosamine Organic | N-Nitrosomethylethylamine 10565856
Methyl formate Organic |Methyl formate 107:31-3
§-Mathyl-3-hepiancne Organic | Ethyl n-amyl ketone 108-68-3
5-Methyl-2-hexanone Organic |Msathyl isoamyl ketone 110-12-3
Mathylhydrazine Orgaric_|Methythydrazine 60-34-4
Mathylhydrazine sulfate Ormanic | Methylhydrazine sulfate
Mathy| Iscamyl ketone Organic {Methyl i | ketone 110-12-3
Malhy! isobutery| ketone Organic |Mesityl oxida 141797
Mathy| isobutyl carbinok Organic |Methyl isobutyl carbinol 108-11-2
Mathyl ispbutyl kstone (MIBK) Organic | Methy! isobutyl ketone (MIBK) 108-16-1
1-Methyl-2-(p-(isopropylcarbamoyhbenzyl)hydrazine Organic |Procarbazine 671-18.9
| Methyl Isppropyl ketone Organic |Mathyl Isopropyl ketone 583-80-4
Methyl mercaptan Organic jMethyl mercaptan 74-93-1
Methyl marcury Organic | Methyl mercury 22967-928
Methyl methacrylata Organic_|Methyl mathacrylate 80-62-6
Methyl methanesuifonate Organic [Methyl methanesulfonate 66-27-3
2-Methyl1-nitrcenthraguinone Crgenic | 2-Methyl-1-nitreanthraguinone 128-15-7
m-Methylnitrobenzene Crganic | m-Nitrotoluene 1321128
N-Methyl-N"-nitre-N-nitrogoguanidine Organi¢ |N-Mathyl-N'-nitro-N-nitrosoguanidine 70-25-7
Methylnitjoscurea Orgranis | N-Nitroso-N-methylurea 684-93-5
Methylniyoscwethans Qrgranic | N-Nitroso-N-methylurethans 616-83-2
N-Methylolacrylamide Organic |N-Methylolacrylamide §24-42.5
Methyl parathion Crganic [Methyl parathion 208-00-0
4-Methy!-2-pentanol Organic | Mathyl isobutyl carbinol 108-11-2
4-Methy!-2-pentanone Organic [Methyl sobutyl ketone (MIBK) 108101
2-Meihylphenol anic {o-Cresol 85-48-7
3-Methyiphenol Organic |m-Cresol 108-39-4
4-Methylphenol Organic [p-Cresot 106-44-5
Mathyl npropyl ketons Organic | Methyl n-propyl ketons 107-87-8
Msthyl styrens Organic | Vinyl toluene 25013-15-4
alpha-Meihylstyrens Organic {alpha-Methylstyrene 98-83-0
1-Methyl-4-tert-butylbenzens QOrganic [p-tert-Butyttolirens 98-51-1
Mathykthiofanate Organic | Thiophanate-methyl 23564-05-8
Methylthiouracl Organic | Methylthlouraci 56-04-2
Methy! virtyl nitrosaming Orggnic | N-Nitrosomathylvinylamine 4545-40-0
Mathyl yellow Orgapnic |4-Dimethyfamincazobenzens 80-11-7
2-Methyoxy-5-Methyianiline Qrganic | p-Crasiding 120-71-8
Metofachlor Organic | Metolachior §1218-45-2
. | Mstribuzin Organic | Mstribuzin 21087.84-8
Metronidazole Organic [Mstronidazols 443-48-1
MIAK Crganic | Mathyt isgamyl ketone 110-12-3
MIBC Organic |Methyl isobutyl carbinel 108-11-2
MIBX Organic | Methyl Isobutyl ketone (MIBK) 108-10-1
Michier's ketone Organic | Michlers ketane 90-84-8
Michler's methane Omaﬁ 4.4'-Methylenabis(MN,N-dimethyljariline 101-81-1
MIH Qrganic | Procarbarine 671-16-9
Milagard Organic | Propazine 139-40-2
Mirex _Organic |Mirex 2385-85-5
Mitomycin C Organic |Mitomycin G 50-07-7
Mitoxan Orgarnic | Cyclophosphamic 50-18-0
MMS Qrganic | Methyl methanesulfenate 186273
Mn Inorganic| Manganase 7439-96-5
MNNG Organic [ N-Msthyl-N-nitro-N-nitrosoguanidine 70-25-7
MHNY QOrganic | N-Nitroso-N-methylurea 6584-83-5
Mo Inorganic Molybxdenum 7436-08-7
Molinata Organic {Molinate 2212-67-1
Molybdenum Inorganic| Molybdenum 7439-98-7
Moncut _Organic | Flutolanit 66332-98-5
Monitor Qrganic_ | Methamidophos 10265-92-6
Monochioramine Inorganic |Chicramine 127-65-1
Monochloroacelicasid Qrganic jChicroacetic acid 79-118
Monoechlorobenzene Qrganic |Chiorobenzena 108-80-7
Monacrotaline Organic fMonocrotaline 315-220
Monosthanolamine Organic | Ethanolamine 141-43-5
Mononitrophenols Organic |Nitrophenol 26154-56-6
2-Nitrophenol 25154-58-7
4-Nitraphenot 25154-55-6
5-(Morpholinomeathyh)-3-{(5-nitrofurfurylidena)-amino]-2-oxalolidinong Organic §5-{M: o_rmolmomethxl)-:i:[gs-mtrafurfgl|dene)-amino]-2-oxalohd|nnne 138813
MPK Qrganic |Methy! n-propyl ketone 107-87-9
MiBE Organic | Methyl i-butyl ether (MIBE) 1634-04-4
[Na [ Inorganic| Sodium [7440-235 1
[Naled | Organic |Nated [300-78-5 §
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[CONSTITUENT [categor] See Listing(s) Under: [cas No. |
Naphthalene QOrganic | Naphthalene 91-20-3
Naphthalenes, chiorinated Orgaric |Chiorinated naphthalenas 25585-43-0
2-Chiorohaphthalens 25586-43-0
2-Naphthalenesulfonic acld Organic |Direct Black 38 1937-37-7
2.Naphthylaming Organic {2-Naphthylamine 91-50-8
osia-Na aming Orgaric | 2-Naphthylamine 91-58-8
Napropamide Organic | Napropamide 15209-98-7
NDMA Organic | N-Nitrosodimethylamine 82-75-9
NOPA Organic | N-Nitrosodiphenylamine 86-30-8
Nemacur Orgarie |Fenamipties 22224926
Naacidol Organic {Diazinon 33315
NF 248 Organic |1-](5-Nitrofurfurylidene).amino] 2-midazolidinone 555840
NFTA Organic |M-4-{5-iro-2-furyh)-2-hiszolyijacstarmide 531-82-8
NH.CI Inorganic] Chloramine $27-85-1
NH, Inorganic{ Ammonia 7664417
NH,* (ammonium) Inorganic| Ammonia 76684417
NI Inorganic| Nicke! 7440-02-0
| Nicket Inorganic) Nickel 7440-02.0
Nicke) carbonyl Inorganic| Nickel carbonyl 13453-35-3
Nickel subsulfide l Mickel subsulfide A2036-72-2
Nifuradene Organic [1-{{5-Nitrofurfurytidene)-amins]-2-imidszelidinons 555-84-0
Nifurihi anic | 2-{2-Formythydrazino)-4-(5-nitro-2-furyl}thiazole 3570-78-0
Nitralin 4726-141
Nitrate 14797-55-8
Nitrtotriacetste, trisodium monohydrate anic | Nitrllotriacetats, trisodium monohydrate 18862-53-8
Nitrfolrlacstic acid ic  Nitri 138-13-9
Nitrite 14797-65-0
§-Nitroacenaphlhane Organic |S-Nitroacenaphthene 802-87-9
5-Nitro-0-anigidine Organic | 5-Nitro-o-anisidine £9-59-2
Nitrobenzena Organic | Nitrobenzene 96-95-3
&-Mitrochrysene Organic |6-Nitrachrysane 7496028
Nitrosthane Organic | Nitrosthane 79-24-3
Nitrofen Organic {Nitrofen 1836-75-5
Nitrefans Organic [iNitrofen 1838-75-5
2-Nitrofluorene Organic |2-Nitrofluorene 807-57-8
Nitrefurazone . Qrganic | Nitrofurazone 59-87-0
1-{5-Nitrofurfurylldane)-aming)-2-imidezaiidinone Organic |1-[(5-Mitrofurfurylidene)-aming]-2-imidazolidinone 555-84.0
N4d-{5-Nitra-2-furyl)-2-thlazolyllacetamide Organic | N-[4-(5-Nitro-2-furyly-2-thiazolyllacetamide 531.82-8
Nitreguaniding Organic |Nitroguaridine 556-88-7
Nitromethane Organic [Nitromethane 76-52-5
Nitraphenot Crganic | Nitropherol 26154-55-6
2-Nitrophenol 26154-56-7
4-Nitrophenol 26154-566
2-Nitropheniot Organic [2-Nitrophengl 25154-55-7
4-Nitrephenol Organic {4-Nitropherol 26154-55-8
o-Nitraphenol Organic 12-Nitrophenol 25154.56-7
| p-Mitrophenol Organic |4-Nitrophenal 25154-55-8
Nitrophencls Crganic |4,6-Dinitro-o-cresol 534-52-1
2, 4-Dinitraphenst 51-28-5
Dinitrophenols 25550-58-7
HNitrophenol 26154-55-6
2-Nitrgphenol 26154-558-7
4-Nitrophenol 25154-55-8
Nitrophenols
Trinitrophenol 88-89-1
1 1-Nitropropane Orpanic | t-Nisropropans 10803-2
2-Nitropropang Organic |2-Nitropropana 79.46.9
1-Nitropyrena Organic }1-Nitropyrene 5522-43.0
4-Nitropyrene Crganic | 4-Nitropyrana 57635-92-4
Nitrosamines Organic | Nitrogamines
N-Nitrosodi-n-butylamine 924-16-3
N-Nitrgsodiethanolamine 1116-54-7
t-Nitrgsodiethylamine 55-185
N-Nitrgsodimethylaming 62-75-9
N-Nitrosodiphenylamine 86-306
Nitrosodiphenylamine 156-10-§
N-Nitrosodipropylamine 62164.7
N-itrosomethylethylamine 10595-85-6
N-Nitrosomethylvinylamine 4545-400
N-Nitrosopyrrotiding 930.55.2
N-Nitrosodi-n-butytamine anic | N-Nitrasodi-n-butylamine 924-16-3
N-Nitresodisthanolamine Qrpanic | N-Nitrosediethanclamine 1116-54-7
N-Nitrasodiethylamine Organic |N-Nitrasodiethylamine 55-18-5
N-Nitrasadimathylamine Organic | N-Nitrosodimethylamine 62-75-8
N-Nitrasodiphenylamine Organic |N-Nitrosodiphenylamine 86-30-6
p-Nitrosodiphenytaming Organic |p-Nitrosodiphenylaming 156-10-5
N-Nitrogodipropylamine Organic | N-Nitrosodipropytamine 621-64-7
N-Nitresodi-n-propylamine Organic | N-Nitrosedipropylamine 621-64-7
N-Nitrogo-N-athylurea Organic [N-Nitroso-N-ethyluraa 758-73-8
N-Nitrasomethylethylamine Organic | N-Nitrosomethylethylamine 10595.95-8
N-Nitrosa-N-methylethylamine Organic | N-Nitre: ylethylamine 10505-85.8



CROSS REFERENCE OF CHEMICAL NAMES

[CONSTITUENT [Category[ See Listing(s) Under: |cas No. |
N-Nitrogo.N-methylurea Organic | N-Nitroso-N-methylurea 684-93-5
N-Nitroso-N-methylurea Organic | N-Nitroso-N-methylurea 684-93-5
N-Nitrogo-N-melhylurethane Organio |N-Nitroso-N-methylurethene 615-63.2
N-Nitrosomethytvinylamine Organic | N-Nitrosomethyivinylamine 4549-40-0
N-Nitrosomerpholing anic {N-N| holine 59-89-2
N-Nitrosgnoermicoting Organic |N-Nitrosonomicotine 18543-55-8
N-Nitrosopiperiding Organic |N-Nitrosopiperidine 100-75-4
N-Nitrosopyrrolidine Organic [ N-Nitrosopymoiidine 930-85-2
N-Nilrogosarcosine Orpanic_| N-Nitrogosarcosine 43256-22-9
m-Nitretalyens QOrpanic |m-Nitrotolugne 1321-12.8
-{NO; Inorganic| Nitrite 14767-65-0
NOy Inorganic) Nitrate 14787-55-8
Nonachlor Qrganic jtrans-Nonachior 30765-80-5
trans-Nonachler Orgaric |trans-Nonachior 38765-80-5
Nonane Organic |Nonane 111-84-2
Nonylpheno! Drganic | Nonylphanol 104405; 136834
Norflurazon Organic | Norflurazon 27314-13-2
NPN nic jn-Propyl nitrate 627-13-4
NTA %‘Mﬂd 129139
NTA Organic |Nitrilotriacetate, trisedium monchydrste 18862-53-8
NuStar Organic [NuStar i 85503-18-9
0, Inorganic| Qxygen, dissolved 7782447
[sH inorganic| Ozane 10028-15-6
Ochratoxin A Organic | Ochratoxin A 30347-9
Octsbromodiphenyl ether QOrganic | Qelabromodipheny! ether 32536-52-0
Octahydro-1,3 5. 7-tatranltro-1,3,5 7-tetrazocing QOrganic |HMX 2691-410
Octane QOrgaric {Qctane 111-85-9
Odor lnorganic| Odor
Qil Organic [Oil & grease
Qil & grease Organic (Ol & grease
Omite Organic | Propargite 2312-35-8
Qrdram Organic [Molinate 2212871
Orihocide Organic [Captan 133-06-2
Ortho paraquat Organic | Paraquat 1910-42-5
| Oryzalin Organic |Oryzalin 19044-88-3
Osmium telroxide InoganlclOsmium tetroxide 20816-120
080, Inarganicf Osmium tetroxide 20816-120
Oxadiazon Organic [Oxadiazon 19666-30-9
Oxamyl Crganic | Oxamyl 23136-22.0
Oxlrang Organic |Ethylene oxide (ETO) 75-21-8
2,2-Oxybls(1-chloropropane) anic | Bis(2-chioroisopropyl) ether 30638-32.9
Oxychlordane : Organic |Oxychordane 27304-13-8
4.4 -Oxydiariline Organic |4.4'-Diaminodiphenyl ether 101-80-4
Oxyfluorfen Organic | Oxyfiuorfen 42874-03-3
Oxygen, dissolved Ingrganic|Oxygen, dissclved 7782447
Ozone Inorganic{Ozone 10028-156
P Inorganic] Phasphorus 7723-14.0
Paclabutrazol Organic |Paciobutrazo| 76738-62-0
PAHs Organic [Acenaphth 83-32-8
Acenaphthylens 208-96-8
Anthracene 120-12-7
Benz(a)anthracene 56-56-3
Benzo(b)fluoranthane 205-98-2
Benzo(jffluoranthens 205-82-3
Benzo(klfluoranthens 207-08-8
Benzo(g,h ijperyiene 191-24-2
Benzo{a)pyrene 50-32-8
Chrysene 218-01-9
Dibenz(a hjanthracene 53-703
7H-Dibenzo{c.g)carbazole 194-58-2
Oibenzo{a, e}pyrene 192654
Dibenzo{a hjpyrene 189-64-0
Dibenzo(s iipyrene 185-55-8
Dibenzo(a lipyrens 191-30-0
7.,12-Dimethylbenz{a)anthracena 57976
Fluoranthens 206-44-0
Fluorene 86-73-7
Indeno{1,2,3-¢,d)pyrene 193-38-5
PAHSs
Phenanthrens 85018
Pyrens 129-00-0
Paraffing, chlorinated Organic |Chiorinated paraffins
Paragquat Crganic [Paraquat $910-42-5
Parathlon Crganic | Parathlon 56-38-2
Parathion-methyl Organic | Msthyl parathion 298-00-0
Pb Inorganic| Lead 7439-82.1
PEBs Organic | Polybrominated biphenyls
PCBs Qrganic | Palychlorinated biphenyls 1336-36-3
PCE QOrganic | Tetrachloroethylene (PLE) 127-18-4
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[CONSTITUENT [Categoryi See Listing(s) Under: JcAS Ne. |
PCNB Organic ; Pentachioronitrobenzane 82689
PCP Crganic [Pentachicrophenc! 87-86-9
PDB Organi¢ |1,4-Dichiorobenzane 106-46-7
Pandimathalin Organit jPendimethalin 40487-42-1
Pema Organi¢ | Pentachiorophenal 87-88-5
Pentabromodiphenyl glher nic | Pentabromodighanyl ether 32634-81-9
Pentaghlorobenzens Organi¢ [Pgntachlorebenzene 608-83-5
Pentachioroethane Organlc |Pentachioroethane 76-01-7
Pentachioronitrobenzene Organic |Pentachioronitrobenzene 82588
Pertachiorophenol Qrgani¢ | Pentachioraphenol 87-86-5
Pentanal Organic |n-Valsraidenyde 110623
Pentang Organic |Peniane 109-66-0
2-Pantanone Organic [Methy! n | ketong 107-87-9
3-Pentanors Organic | Diethyl ketone 95-22-0
Perchlorate Inorganic)Perchiorate
[Perchlorobanzens Organlc [Hexachlorobenzene 118-7T4-4
Perchicrobuladiene ani¢ |Hexachiorobutadiens 87-68-3
Perchioroethang Organic |Hexachloroethane 67-72-1
Perchloroathylene Organic | Tetrachloroethylene (PCE) 127184
Perflan anle |Tebuthiuron 34014-18-1
Permethirin Organic |Permethrin 52645-53-1
Patroleum hydrocarbons Organic |Diesel O 88476-34-6
Gasoling 8006-61-9
Keroseng 8008-20-6
pH Inarganic| pH
Phenacatin anic | Phensacetin 62-44-2
Phenamiphos Organic |Fenamiphos 22224-926
Phenanthrene Crpanic |Phenanthrens 85-01-8
Phenazopyridine Qrgenic {Phenaropyridine 94-78-0
Phenazopyridine hydrochloride Crganic [Phenazopyridine hydrochloride 138-40-3
Phenasterin Qrganic | Phanesterin 3546109
Phenmadiphart Organic |Phenmedipham 13684-62-4
Fhenobarbital Organic | Phenocbarbital 50-06-8
Phenol Organic_| Phenot 108-85-2
Phenols, chiernated Crganic [Chiarinated phenols
4-Chloro-m-crasol 59-50-7
4.Chlofo-o-cresoh 1570-64-5
§-Chloro-m-cresol
2-Chiorophenol 95-57-8
3-Chlerophenol 108-43-0
4-Chigrophenol 108-48-8
2,3-Dichlarophenol 576-24-9
2 d-Dichlorophenci 120-83-2
2.5-Dichloraphenot 583.78-8
2 6-Dichlorophenol 87-85-0
3 4-Dichlon 95772
Pentachlorophenol B7-86-5
12,3,4,6-Tetrachlorophenal 58-90-2
|2,3,5,6-Tetrachlorophenol 835-85-5
2,4,5-Trichlorophenol 95-95-4
2 4,6-Trichlorephenal 88-08-2
Phenols, nitro- Qrganic [4,6-Dinitro-o-crasol 534.52-1
2,4-Dinitrophenot 51-28-5
Qivdtrophenols 25550-58-7 |
Nitrgphenol 251564858
2-Nitrgphenot 25164-85-7
4-Nitrephenol 25154-55-8
Nitrophenols
Trinitrophenol 88-89-1
Phenols, nen-chlerinated Organtc | Phenols, non-chlorinated
Catachol 120-80-9
m-Cregst 108-39-4
o-Cresol 9548-7
resol 108-44-5
2,4-Dimsthylphenol 105-67-¢
2,6-Dimethylphensol 576-26-1
|3,4-Dimethyiphenal 85-85-8
4,6-Dinitro-o-cresol §34-52-1
* [46-Dinitro-o-cyclohexyl phenol 131-89-5
2.4-Dinitrophenol 5§1-28-6
Dinitrophenols 25550-58-7
Nitrophanol 25154-556
2-Nitrophenol 25154-55-7
|4-Nitrophenol 25154-55-8
Nitrophenols
Nonylphenol 1044085; 136834
Phenct 108-95-2
Resorcinal 108-46-3
Trinitiophenct 88-88-1
Phenoxybanzamine Qnganic | Phenoxybenzamine 59-96-1
Phanoxybenzamine hydrochiorice Organic ] Phenoxybenzamine hydrochloride 63-92-3
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CROSS REFERENCE OF CHEMICAL NAMES

[CONSTITUENT |Category( See Listing(s) Under: [eAS No. |
Palychlorinated biphenyls Organic | Polychiorinated biphenyls 1336-36-3
Polynuclear aromatic hydrocarbons Organic |Acenaphthene §3-32.9
: Acanaphthylene 208.96-8
Anthracene 120-127
Benz(ajanthracens 56-56-3
Benzo(b)fiucranthene 205-98-2
Benzotj}fiuoranthene 205-82-3
Benzo{kifiuoranthens 207-08-9
Benzo{g h.hperylena 191-24-2
Benzo{a)pyrens 50-32-8
Chrysena 218-01-8
| Dibenz(a hlanthracens £3-70-3
TH-Dibenzo(o.gicarbazole 194-59-2
Dibenzo{a,e)pyrene 182-65-4
Dibenzofa,h)pyrane 188-64-0
Dibenzo(a,hpyrene 180-55-9
Dibenzols pyrers 191-30-0
7,12-Dimathylbenzia)anthracene 57876
Fiuoranthena 206-44-0
Flucrena B6-73.7
Indenc{1,2,3-c djpyrene 193395
PAHS
Phaenanthrens 85-01-8
Pyrene 129-00-0
Poncaau MC Organic |Ponceau MG 3781-53-3
Ponceau MX Organlc |Ponceau MC 3761-53-3
Poncesu 3R Orpanlc |Ponceau 3R 3584088
Potasslum bremate inorganic) Potassium bromate 7758012
Polassium ¢yanide Inorganic| Potassium cyanide 151-50-8
Potassium gilver cyanide Inorganic} Potassium silver cyanide 506-81-6
PPTC Organic [Vemem 1029-77-7
Pramitol Organic |Prometon 1610-18-0
Princep Organic |Simazing 122-34-9
Procarbazine Organic |Procarbazine 671-16-8
Procarbazine hydrochloride Organic |Procarbazine hydrochloride 366-70-1
Prothloraz Qrganic |Prochloraz 67747-09-5
Profam Organic {Propham 122-42-6
Prometon Organic jPrometon 1610-18-0
Prometryn Organic |Prometryn 7287-19-6
Pronamide Organic |Pronamide 23950-58-5
Propachlor Organic fPropachior 1918-16-7
Propane Crganic | Propane 74-98-6
Propanes, dichlaro- Crganic |1,2-Dichioropropane 76-87-8
Dichloropropanes 26638-18-7
1,3-Propane sultone Organic | 1,3-Propane sultone 1120-71-4
Prapanil Organic | Propanit 709-98-8
Propanaic acid Organic |Propionic acid 93-65-2
1-Prepangl Organic |n-Propyl alcohol 71-23-8
Propargite Organic | Propargite 2312-358
Propargyl alcahat Organic |Propargyl alcohol 107-19-7
Propazine Organic |Propazine 139-40-2
Propans Organic | Prepylene 115071
2-Propeneamide Organic | Acrylamide 79-06-1
2-Propenenitrile Organic fAcrylonitile 107-13-1
Fropenaes, dichloro- Qrganic | 1,3-Lichlorepropana 542758
Dichlorepropenes
2-Propencic acld Organic |Acrylic acid 78-16-7
Prepenyl alcohel Organle | Allyl aloohol 107-18-6
2-propenyl chloride Organic | 3-Chioropropene 107051
Propham Qrpanic | Propham 122-42-9
Praphos Organic | Propham 122.42-9
Propiconazole Organic | Propiconazola 60207-90-1
beta-Propiclactone Organic |beta-Prapiola¢tone 57-57-8
Propionic acid Organic | Propionic acid 93.85-2
Propoxur Organic [Baygon 114-26-1
n-Propyt acelate Organic |n-Propyl acetate 109-60-4
n-Propyt alcohel QOrganic in-Propyl afcohol 71-23-8
Propylena Organic }Prapylene 115071
Prapylena gichionds Organic | 1,2-Dichloropropane 78-87-5
Propyleneimine Crganic [Propyleneiming 75-55-8
Propylene cxide Organic | Propytene oxide 75-56-8
n-Propyl niirate Organi¢ |n-Prapyl nitrate 627-13-4
Propylthiguraci Organi¢ | Propylthiouracil 51-52-5
2-Propynal Organis | Propargyl alcohol 167-19-7
Propyzamide Qrganic | Pronamide 23850-58-5
Prowt Organic | Pendimethalin 40487-42-1
Prussite Organic |Cyanogen 460-18-5
Pursuil Organic |Pursuit 81338-77-5
Pydrin QOrganic | Pydrin §1630-58-1
Pyrena Orgaric | Pyrena 125-00-0
Pyriding Organic |Pyridine 110-86-1
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CROSS REFERENCE OF CHEMICAL NAMES

[CONSTITUENT [Category] See Listing(s) Under: [eAS No. |
Quinalphos Organic {Guinalphos 13693.03-9
Quinofop-ethyl Qrganic |Assure 76678-14-8
Quinane Organic | Quinone 106-51-4
Quintozine Organic |Pentachioronirobenzens 82-68-8
224Ra inorganic| Radium-226 + Radiumn-228 T7440-144
228Ra Inorganic| Radium-226 + Redium-228 T440-14-4
Redioactivity, Graas Alpha Inorganic) Radicactivity, Gross Alpha
Radioactivity, Gross Beta Inorganic| Radioactivity, Gross Bata
Radium-226 + Radium-228 Inorganic] Radium-226 + Radium-228 7440-14-4
Radon Inorganic! Radon 14859-87-7
Rally Organic |Systhane B8671-85-0
Ramrod Qrganic | Propachlor 1918-16-7
RDX {Cyclonite) anic |RDX {Cyclonite) 121-82-4
Redax Organic |N-Nitrosodiphenylamine 86-30-8
Reglone Organic | Diquat 85.00-7
Reserplne Organic |Reserpine 50-55-5
Rasmathrin Organic Resmethrin 10453-88.8
Resgorcinol Organic | Resorcinol 108-46-3
Retard Organic | Matsic hydrazide 123331
Rn Inerganic| Radon 14859-67-7
Renilan Organic |Vinclozolin 50471-44-8
Rotenone Organic {Rotencne 83.70-4
Roundup Organic {Glyphosate 1071-83-6
Rovral Organic jiprodione 36724-19-7
RU 25474 Organic | Tralomethrin 86841-25-8
Saccharin Organic |Saccharin 81-07-2
Safrola Organic |Safrole 94-50.7
Savey Organic | Savey 78587-05-0
Sh Inorganic| Antimony 7440-36-0
SBP-1382 anic | Resmethrin 10453-86-8
Scepter anic |Imazaquin 81335-37-7
Sa Inarganic Salenium 7782-49-2
Selenium Inarganic) Selenium 7762-40-2
Sethoxydim Crganic |Sethoxydim 74051-80-2
Setileable selids Inerpanic) Settteable solids
Sevin Qrganic |Carbaryl 63-25-2
Sitver Irerganic] Sitver 7440-22-4
Silver eyanide Inarganic) Siver cyanide 506-64-9
Silver potassium ¢yanide ; Ingrganic| Potassium silver cyanlde BOE-61-6
Silvex Organlc |2,4,5-TP (Silvex) B3.768-5
Simezine Organic | Simazine 122.34-9
| Sinbar Orpganic | Terbacil 5902-51-2
SO Inorganic| Sulfate
Sodium Inorganic| Sodium 7440-23-5
Sodium azide Inorganic| Sedium azide 26628-22-8
Sodium cyanide Inerganic| Sadium cyanide 143-33-9
Sodium diethyldittiocarbamate Organic | Sodium diethyldithiocarbemate 148-18-5
Sodlum fluoroacetate QOrganic | Sodium fluorogcatate 62-74-8
Sodium g-phenylphenate QOrganic jo-Phenylphenats, sodium 132.27-4
Sonar Organic |Fluridone 59756-60-4
Specific conductance {EC) Inorganic| Speclfic conductance (EC)
|Spike Organic [Tebuthiuran 34014-18-1
Sr incrganic | Strontium 7440-24-6
80Sr Inorganic] Strontium-80
Slerigmatocystin Organic [Sterigmatocystin 10048-13-2
Sterd-Seal Crganic | o-Phenylphenate, sodium 132-27-4
Stockads Organic | Cypemmethrin 52315-07-8
Stop Mold QOrganic | o-Phenylphenate, godium 132274
Streptozocin Organic | Streptozotacin 188683-60-4
Streptezolocin Organic | Streplozetacin 18883-86-4
Strontium Inarganic) Strontium 7440-248
Strontium-90
Stryshnine Organie [Strychning 57-24-9
Styrene Crganic | Styrene 100-42.5
| Styrene oxide Organic | Styrana oxide 96-09-3
Subdue Organic | Metalaxyl 57837-18-1
Supar of lead Organic |Lead acetate 301-04-2
Sulfallate Orgaric | Sulfallate 95-08-7
Sulfate Inorganic| Sulfate
Sulfonamide Organic |Chlorsulfurcn - 64902-72-3
Sulfonimide Organic | Captafol 2425061
Sulfur diaxide Inorganic| Sulfur dioxide 7448085
Sutan Organic |Butyfate 2008-41-5
Systhane Qrganic |Systhane 88671-89-0
Systox Organic |Demeton BOES-48.3
245T Qrgarés 12.4.5-T 93-76-5
Taistar Qrganic | Biphenthrin A2657-04-3
Tandem QOrganic | Tridiphane 58138-08-2
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CROSS REFERENCE OF CHEMICAL NAMES

|CORSTITUENT [Catagory[ See Listing(s) Under: [CAS Mo.
TBA, Organic |tert-Butyl alcohol 75650
18T Orgenic [ Tributyitin €88-73-3
1,1,1-TCA QOrganic ;1,1,1-Trichloroethane 71-558
1,1,2-TCA Organic [1,1,2-Trichloroethane 79-00-5
2,2,7.8-TCOD (Dixin Organic [2,3,7,8-TCOD (Dioxin) 1746018
TCE Organic | Trichloroethylene (TCE) 78.01-8
108 Inorganic] Total dissolved solids (TDS)
Tebuthiuron Organic | Tebuthivren 34014-18-1
TECP Crganic | Tetrasttividittéiopyrophesphete 36689-24-5
TEL Organic }Tetl 1 lead 78-00-2
Telone Crganic | 1,3-Dichioropropene 542.758
1,2-Dichloropropang 78-87-6
Temik Qrganic | Aldicarb 118-08-3
* |Terbacll Crganic | Terbacil 5802-51-2
1 Terbufos Organic | Terbufos 13071-78-9
Torbutryn Organic | Terbutryn §88-50-0
Temaclor Organic |Pentachioronitrobenzene 82688
1.2 4 6-Tetrachlorcbenzene Organic |1,2 4 5-Tetrachiorobenzens 95-94-3
2,3 7 8-Tetrachlorcdibanzo-p-dioxin Drganic | 23,7 8- TCOD (Dioxin} 1746-01-8
1,1,1,2-Tetrachlorcethane Organic |1,1,1,2-Tetrachloroethane 630-20-6
1,1,2 2-Tetrachiorosthane Organic |1,1.2, 2-Tetrachloroethane 79-34-5
Tatrachiorosthene Organic | Tetrachtoroathylene (PCE) 127-18-4
Tetrachlorosthylene (PCE} Organic | Tetrachlorosthylene (PCE) 127-18-4
Tetrachloromethane Organic |Carbon tetrachloride 56.23-5
2,3,4.8-Telrachiorophanot Organic |23 4,8-Tetrachlorophenal 58-90-2
2,3,5.8-Tetrachiorophenot Organic {2,3,5,6-Tetrachlorophenal 935-95-5
Tetrachlorovinphos Organic | Tetrachlorovinphos 961-11-5
Telrachlorvinphos Organic | Tetrachlorovinphos 961-11-5
Tatraathyidithiopyrophaaphate Organic | Tetraethyldithiopyrophosphate 3689-24-5
Tetraethyl lead Organic |Tetraethyl lead 78-00-2
Tetramethyldiaminobenzophenone Organic [Michler's ketone 90-94-8
1,4.5 8-Tetraminoanthraquinone Organic Disperse Blue 1 2475-458
Tetranitromethane Organic | Tetranitromethane 6508-14-8
Th Inorganic Thalliym TA440-28-0
Thallium Inargani¢| Thallivm 7440-28.0
Thimnet Crganic | Phorate 208-02.2
Thicacetamide Crganic | Thioacetamide 82-55-5
Thiobencarb Organlc | Thiobencarb 28249-77-6
Thiocarh Orpanic | Sedium diethyldithiocarbamate 148-18-5
Thigdan Organic | Endosuifan 115-29-7
4 4-Thiodianiline QOrganic | 4,4'-Thicdianillne 139-86-1
Thiophanate-methyl QOrganic | Thiophanate-methyl 23564058
Thicphenel Organic |Phenyl mercaptan 108-98-5
Thicphos Qrganic |Parathlon 56-38-2
Thiotepa Organic | Tris{(1-aziridinyl)phosphine sulfide 52-24-4
Thicrrea QOrganic | Thiourea 62-56-6
Thiram Organle [Thiram . 137-28-8
THMs Qyganic |Bromedichtoromatha 74-97-5
Bromoform 76-26-2
Chieroform 67.66-3
Dibromochlaromethang 124.48-1
Thriafur’ Organic | 2-Amino-5«(5-nitre-2-furyl)-1,3,4-thiadiazole 712-68-5
Tin, tributyl- Qrganic | Tributyltin 888.733
TNT Organic | Trinitrotoluens (TNT) 512-82-8
o-Tolidina Organic |3,3-Dimethylbenzidine . 118-66-7
o-Tolidine hydrochloride Crganic | 3,3-Dimethylbenzidine dihydrochloride 119-93-7
Toluene Organle | Toluene 108-88-3
2,4-Toluenediamine Organic |2 4-Diaminatoluena 95-80.7
Toluene dilsocyanate Organic | Toluens diisccyanals 2647162-5
Toluenes, dinitro- Organic | 2 4-Dinitrotoluene 121-14-2
2 ,8-Dinitrotoluene 606-20-2
Dinitrotoluenes 25321-14-8
o-Tolviding hydrochtoride Organic |o-Toluidine hydrochloride 636-21-5
o-Toluidine Organic |o-Toluldine 95-53-4
Tolyl chiorida Organic |Benzyl chioride 100-44-7
Tordon Organic | Picloram 1918021
Total disscived solids (TDS) Inorganic) Total dissolved sofids (TDS)
Toxaphena Organic | Taxaphene 8001-35-2
2,4,5.TP (Silvex) Organic [2 4,5-TP (Silvex) 93-78-5
| Tralomethrin Organic | Tratomethrin 56841-256
Treflan Crganic | Trifluralin 1682-09-8
Trialtate Qrganic | Triallate 2303175
Triasulfuron Organle | Triasulfuron 82097-50-5
1.2 4-Tribromobanzene Organic |1,2.4-Tribromobenzene 615-54-3
Tribrom Organic | Bromoform i 75-25-2
Tribufos Qrganic |Mearphos 150-50-5
Tributyltin Organic | Tributyltin 688-73-3
Trichiorfon Organic | Trichlorfon 52-68-6
Trichloroacetaldehyde Organic | Chloral 75-878
Trichiproacetaldehyde, hydrated Qrganic | Chloral hydrate 302170
Trichloroacstic acid Organic | Trichloroacstic acid 76039
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CROSS REFERENCE OF CHEMICAL NAMES

{CONSTITUENT [Category[ See Listing(s) Under: TCAS No. |
Trichtoroacetonitrile Organic | Trichioroacetoniisile 545-06-02
1,2 4-Trichiorobenzene Organic {12 4-Trichiorobenzene 120-82-1
1,3 E-Trichlorobenzens Organic |1,3 5-Trichlorobenzena 108-70-3
Trichiorabenzenes Organic |1,2.4-Trichlorcbenzena 120-82-1
: 1,3,5-Trichlorobenzena 108-70-3
Trichtorobenzenes : 12002-48-1
unsymmstirical-Trichiorobenzene Organic {1,2,4-Trichiorobenzene 120-82-1
1,1,1-Trichlorosthane ©Organic {1,1,1-Trichioroethane . 71556
1,1,.2-Trichloroelhane Organic {1, 2-Trichloraethane 79-00-5
1,1,1-Trichlore-2,2-ethanediol Organlc |Chloral hydrate 302470
Trichicreathena Organlc | Trichiorpethylens (TCE) 79018
Trichloroethylsns (TCE} Organic | Trichlorgsthylene (TCE) 79-01-8
Trichloroethylidena ghycol Organic |Chioral hydrate 302170
Trichlerofluoromethane Organic | Trichlorofiuoromethane 75-89-4
Trichloromsthane Organic |Chloroform 67-66-3
(Trichloromathylihenzens Organic [Benzotrichioride 98-07-7
N-Trichioromethylmercapto-tetrahydraphthalimide Organic |Captan 133-08-2
2,4,5-Trichioraphenol Organic | 2,4 5-Trichlorophanol 95-954
2,4 6-Trichiorophenol . Organic | 2 4.8-Trichlorophenol £8-08-2
2,4, 5-Trichiorophenoxyacelic acid Organic |2,4,5.T . 93-78-§
2,4 5-Trichioraphenoxypropionic acid Organic (2,4 5-TP (Silvex) 93-76-5
1,1, 2-Trichtoropropane Organic [1,1,2-Trichloropropane 508-77-8
1,2 3-Trichtorapropane Organie [1,2,3-Trichloroprepane 96-18-4
alpha,alpha,sipha-Trichionotoluene Organic [Banzotrichtoride 08-07-7
Trichloretriflucroethane : Organic |1.1.2-Trichloro-1,2 2-trifluoroathane 76-13-1
1,1,2-Trichloro-1,2 2-trifluorosthane Orpanic |1,1,2-Trichloro-1,2 2-trifluorosthane 76-131
Trichlorphon - | Organic | Trichlorfon 52686
Tridiphane Organic | Tridiphane 58138-08-2
Triethylamine Organic | Triethylamine 121-44-8
Trifluratin Orgaric | Trifluralin 15682-00-8
Triglycine ] Organic | Nitrilotriacetic actd 138-13-9
Trihalamethanss Organic |Bromodichidromethans ) 78274
Bromoform 75-26-2
Chioroform 67663
Dibromochioromethane 124-48-1
Triode hana Organic {lodoform 75478
Trimethylamine Organic | Trimethylamine 75.50-3
1,3 5-Trimathylbenzehe Organic §1.3,5-Trimethylbenzene 108-67-8
symmetrical-Trimethylbenzene Organic [1,3,5-Timethylbenzene 108-87-8
1,3,5-Trinitrabenzens Organic [1.3,5-Trinitrobenzene 99.35-4
Trinitroglycerol Organic |Trinitroglycerol
Trinitrophenol Organic | Trinitraphenol 86-89-1
Trinitrotolusne (TNT) Organlc | Trinitrotoluens (TNT) . 118-96-7
Fris{1-azlrdinyl)phosphine sulfide Orpanic | Tris{1-azlridinyl)phosphine suliide 52-24-4
Tris{2,3-dibromoprepyllphosphate Organic {Tris(2.3-dibromopropyliphosphate 126-72-7
Trisodium nltrilotriacetate Organic | Niwilolriacetate, trisodium ronohydrate 18662-53-8
Trithicn Organic | Trthlon 785-19-6
Tritium Inorpanic) Tritivm 10028-17-8
Tp-P-1 Crganic | Tryptophan-P-1 62450-08-0
Trp-P-2 Crganic | TryptophanP-2 62450-07-1
Tryptophen-P-1 Organic | Tryptophan-P-1 . §2450-06-0
Tryptophan-P-2 Organic | Tryplophan-P-2 62450-07-1
Turbacl Organic | Terbacil 5902-51-2
‘Turbldity Inorganic{ Turbidity
u_ . Inorganic] Uranium 7440-61-1
UDMH Organic |1.1-Dimethylhydrazine 57-14.7
Uranlum ) Inorganic| Uranlum 7440-61-1
Urethane ©Organic |Urethane 51-79-6
Urox Organle [Bromacil 314-40-9
\i Inerganic| Vanadium : 7440-82-2
n-Valeraldehyde Organic {n-Valeraldehyde 11062-3
Vanadium Ingrganic)Vanadiym _ 7440-62-2
[ QOrganic 1 Vinyt chioride 75014
Vegadex Qrganic | Sulfallate 85-06-7
Velpar Qrganic |Hexazinona §1235-04-2
Vardict Organic |Haloxyfop-methyt 89806-40-2
Vemem Organic fVemem 1920.77.7
Vamolate Organic [Vernem 1920-77-7
Vinclozolin Organic [Vinclozalin 5047 1-44-8
Vinyl acetate QOrganic |Vinyl acetate 108.05-4
Vinylbsnzene Organic | Styrene - 100425
Vinyl bromide Organic | Vinyl bromide 5936802
Vinyl chioride Organic | Vinyl chloride § 75014
Vinyl cyanide Crganie | Aerytoritrile 107-131
Vinylethylana Qrganic | 1,3-Butadiene 106-98-0
Vinylidene chloride Qrgani¢ | 1,1-Dichlorgethylene 75-35-4
Vinyl toluene Organic | Vinyl tolueng 25013-15-4
Vinyl ticharide Organic | 1,1,2-Frichloroethane 78-00-5
Vitavax Organic [Carboxin 5234-68-4
Water Quality Goals - August 2000 Cross Reference Page 24
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CROSS REFERENCE OF CHEMICAL NAMES

[CONSTITUENT [Category[See Listing(s) Under: [CAS No. |
v [Vydete [_Organic [Oxamyt i J23135220 |
W [warfarin [ Organic Jwarfarin [81-81-2 |
Waxes, chiorinated | Organie [Chiorinated parafing |
X [m-Xylene Organie [Xylens(s) 1330-20-7
o-Xylans Organle | Xylene(s) 1330-20-7
p-Xylene Organic [Xylene(s) 1330-20-7
Xylene{s) Organic | Xylene(s) 1330-20-7
asymmetrical-m-Xylenol Organic | 2,4-Dimathylphencl 105-67-9
2 4-Xylidine Organic |2 4-Xyliding 1300-73-8
2,8-Xylidine Orpganic |2 6-Xylidine 87-62-1
Z {Zinc Inorganic) Zine T440-66-8
2Zinc cyanide Inorganic) Zinc cyanlde 557211
Zint phosphide Inorganic| Zine phiesphide 1314-84-7
Zineb Organic | Zineb 12122877
Ziramn Organic | Ziram 137-304
Zn Inorganic|Zinc 7440-66-8

Water Quality Goals - August 2000

Cross Reference Puage 25
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6EYOT

WATER QUALITY GOALS FOR INORGANIC CONSTITUENTS inug/ (ppb) unless noted

USEPA National

Rectommended Amblant

Water

Quality Crlterla

Human Health and Welfare Protection Freshwater Aquatic Life Protection
Non-Cancer Health Effects One-in-a-Million Cancer Risk Estimats Recommendsesd Criterla
Sources of Other Waters Sowrces of Other Waters Continuous. Maximum Toxicity Information
RGANIC Drinking Water | {(aquatic organism| Drinking Water | (aquatic organism| Taste & Odor | Concantration Concentration {Lowest Observed Effect Lavel)
STITUENT [water+organisms) umption only}| {watertorgani )| consumption onlyl|  or Welfare { A 24-hour A {1-hour A oe} | M Acuts Chronic Other
Iy 220,000 {9,51)
um a7 (2,62) 750 (2,62)
um phosphide
%Ha seg page 13 s68 page 13
Yum sulfamate }
my 14(2) 4300 (2) 9000 1600 610 (38)
3 0.013 (2,99 0.14 {2.94) 150 {1) 340 (1}
o3 7 MFL (101)
1000 (51)
m ] 130 5.3
im oxide
wu sukate
K3
a
[}
1m se0 page 16 (1) 60 page 15 (1)
1 disulfide
Tine
K3
8 230,000 (4) 860,000 (4)
e -1t (98) 19 (98)
e dipxide
El
ium (1) _see page 17 (1) soe page 17 (1)
ium (V1) 111} 16 (1)
ium {total)
(51.130) {51,131)
- 1300 1000 se0 pags 18 (1) so8 pags 18 (1)
- cyanide
ivity
e 700 220,000 £.2{137) 22 (137)
3en bromide
3en chioride
a .
ine
ing sulfate
jen selenide
jen sulfide 2 (51)
300 (51) 1000 (51)
see page 19 (1) sea page 19 (1)

nese 100 (51,127) 50 (51)
ic chloride
v, inorganic 0.050 {2) 0.051 () Q.77 (1,140} 1.4 (1,140)
lenurm -

€10 (2) 4600 (2) sea page 20 (1) see page 20 (1)
carbonyt
subsulfide

10,000 {51.8%)

Water Quality Goals - August 2000

Ttems in parentheses are footnotes. # = carcinogen. R = reproductive toxin.
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OFYFOT

WATER QUALITY GOALS FOR INORGANIC CONSTITUENTS inug/ (ppb) unless noted

California Toxics

PA)

Rule Criteria {(USE
) E

Infand Surface Waters nclosed Bays & Estuaries
Human Health (30-day Al 8) Freshwatar Aquatic Life Protection Human Health Saltwater Aquatlc Life Protection
Drinking Water Sources Other Waters Continucus Maximum {30-day Avorage) Continuous Maximum
TGANIC {consumption of water (: th [: G trath i trati Instant: quatic org; C ntration Concantration Instantaneous
STITUENT and aguatic organisms)]  consurmption only) {A-day Average) {1-hour A Maximum consu on| (4-day Average) -hour Averatie) Maximum
by
m
Jm ph ru‘
lia
um sutfamate
Ww 14 {2} 4300 {2) 4300 (2)
: 150 {1,142) 340 (1,142) 36 (1,142) 69 (1.142)
s 7 MFL {101,143}
m
m oxide
m sulfate
a
2
g
m soe page 15 (1,142) so¢ page 15 (1,142) 9.3 {1,142) 42 (1,142)
disulfide
nine
[
]
e
e dloxide
um (I} soe page 16 (1,143) see page 16 (1,143)
um (VI 11.(1,142} 16 (1,142) 50 (1.142) 1100(1.142)
um {total)
' 1300 (2,142) s60 page 18 (1,142) see page 18 (1,142) 3.1{1,142) 4.8 (1,142)
' cyanide
ity
2 700 (142) 220,000 {142) 5.2 (142,143) 22 (142,143) 220,000 (142} 1(142,143) ${142,143)
1en bromide
1en chioride
3
ing
ing sulfate
en selenide
en sulfide
$08 page 19 (1,142 see page 19 (1,142) 8.1 {1,142) 210 (1,142)

ness :
ic chiotide
y. inorganic 0.05 (2,142) 0.051 (2,.142) 0.051 (2,142)
‘enum .

610 (2,142) 4600 (2,142) see page 20 (1,142) st page 20 (1,142) 4600 (2,142) 8.2 (1,742} 74{1,142)
sarbonyl
subsuliide

Water Quality Goals - August 2000

Ttems in parentheses are footnotes. # = carcinogen. R = reproductive toxin.
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WATER QUALITY GOALS FOR INORGANIC CONSTITUENTS in ug/ (ppb) unless noted

IPHFOT

California Ocean Plan USEPA National Recommended Amblient Water Quality Criteria
Numerical Water Quality Objectives Saltwater Aquatic Life Protection
Human Health Recommended Criterla
’ {30day Averaga) . Marine Aquatic Life Protection Continuous Maximum Toxlcity Information
IGANIC aquatic organism| &-month I 30-day T-day Dally inst C i [+ k {Lowest Observed Effect Lavel)}
STITUENT [consum) oh Median Average Avorage Maximum Maximum {4-day Avarage) | 24-bour A {1-hour A Max|mum Acute Chronlc
ty
Jam
um ide
Ha 600 (89) 2400 (89) 6000 (89) 35(112) 233 (112)
Wum sulfamate
ny 1200
: 8 32 80 36 (1) 69 {1}
¥
ol 0.033#
m oxide
m suffate
e
3
a
im 1 4 10 9.3(1) 42 (1)
disuifide .
nine
[
e
[ 2 (50) 8(90) B0 (90) 7.5 (99) 13 {89)
e dicxide
um (D) 190,000 10,300 (96)
um (V1) 2{12) 8012} 20(12) 50010 1100 (13
um {total) 2{12) 8{12) 20012)
{51,131)

3 12 30 310D 4.8(1)
Syanids
vity
2 1 4 10 1137 1{137)
jen bromide
jen chloride
ine
ine sulfate
en selénide
en sulfide 2(51)

2 8 20 8.1{(1) 210{1)
ese
‘¢ chloride
¥, inorganic 0.04 Q.16 0.4 .94 (1,140} 1.8 {3,140
enum

5 20 50 8.2{1) 74{1)
sarbonyl
subsulfide

Water Quality Goals - August 2000

Items in parentheses are footnotes. # = carcinogen. R = reproductive toxin.

Inorganics Page 5
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SHPHOT

WATER QUALITY GOALS FOR INORGANIC CONSTITUENTS inug/(ppb) unless noted

RGANIC
STITUENT

USEPA HNational

Recommended

Amblent

Water

Quallty Critarla

Human Health and Welfare Pretection

Fres

hwater

Agquatic

Life

Protectlen

Non-Cancer Haalth Effects
Sources of Other Waters
Drinklng Water | (aquatic org,
{watersorganisms)| consumption only)

One-in-a-Million Cancer Risk Estimate

Sources of
Drinking Water
{watertotgant

Other Watars
{aquatic organism
consumption only)

Taste & Odor
of Welfare

commended Critatia

Continuous
Concentration
{4-day Average)

24-hour Average

Maximum

Toxlcity tnformation

[+ ation

{1-hour A ge)

{Lowest Obsarved Effect Level}

Acute

Chronlc ]

Other

T lefroxide

1, dissolved

ses page 21

see page 21

wata

5 tn 9 undts (51)

6.5 to 9.0 units (51

vate phosphorus

141

e

worus

ium bromate

um cyanide

ium sitver cyanide

, Gross Al

clivity, Gross Beta

1226 + Radium-223

m

A70{2) 11,000 {2)

5.0 (135)

(135,135}

ble solids

(51,131}

see page 22 (1)

yanide

1

1azide

1cyanide

1 conductance (EC)

=90

250,000 (51,133)

lioxide

1.7(2) £3(2)

1400

20 {16)

n
‘ssolved solids (TDS}

250,000 {51,133}

¥

(51.131)

n

um

9100 (2) 69,000 (2)

99 page 23 (1)

ses page 23 (1)

ankle

wosphide

Water Quality Goals - Augast 2000

ftems in parentheses are foomotes. # = carcinogen. R = reproductive toxin.
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60T

WATER QUALITY GOALS FOR

FRESHWATER AQUATIC LIFE -

INORGANIC CONSTITUENTS
AMMONIA

r | USEPA National Ambient Water Quallty Criteria to Protect Freshwater Aquatic Life 1

{- Total Ammonia MNitrogen ]

l Contlnuous Concentration, 30-day Avg. {(mg N/L)%t 1 [wax = tration
Fish Early Lifa Stages Present Fish Early Life Stages Absant 1-hour A NA

Temperature, C Temparature, C Salmonids | Salmonids

| pH | ] 14 16 18 20 n 24 2 2 30 0-7 8 9 10 1" 12 13 “" 151 161 Present | Absant
651 667 | 667 | €06 | 533 | 468 | 442 | 362 | 318 | 280 | 246 | 08 | 64 951 852 | B36 | 784 | 735 | 689 | 646 | 606 326 85
IE B.57 6.57 597 525 461 405 3.58 313 2.75 242 10.7 9.99 9.37 8.79 824 7.72 7.24 6.7¢ 6.36 597 31.3 46.8
| 6.7 | B4 6.4 5.88 515 4.52 3.98 3.50 3.07 2.70 237 105 9.81 920 8.62 8.08 758 7.1 5.66 6.25 5.88 29.3 446
| 6.8 | 629 6.29 572 5.03 442 3.89 342 3,08 2.64 2.32 102 9.58 8.98 842 7.90 7.40 6.94 6.51 610 5.72 28.0 420
| 6.9 | 6.12 6.12 5.56 4.89 4.30 3.78 3.32 2,92 2.57 225 9.93 9.31 8.73 8.19 768 7.20 6.75 6,33 5.93 5.56 28.2 392
| 7.0 | 591 501 5.37 432 4.5 385 a2 282 2.43 243 980 9.00 B.43 7.91 4 6.95 6.52 6.11 573 537 243 36.1
| 7.1 | 5.67 5.67 5.15 4.53 3.98 3.50 3.08 270 238 2.08 9.20 8.63 8.09 7.58 7.11 6.67 6.25 5.86 548 §.15 219 32,9
| 7.2 | 5.39 539 4.90 4.1 3.78 3.33 292 257 2.28 1.98 8.75 8.20 7.69 7.2 6.76 8.34 5.94 5.57 522 4.90 19.7 295
| 7.3 | 5.08 5.08 461 4.06 3.57 343 276 242 213 1.87 8.24 7.73 7.25 6.79 £.37 597 5.60 5.25 4.92 4.61 17.5 262
| 7.4 | 4.72 4,73 4.30 3.78 3.32 292 257 226 1.98 1.74 7.69 7.1 6.76 6.33 594 5.57 522 4.89 459 430 15.3 230
|75 436 4.36 397 349 3.6 289 237 2.08 1.83 161 7.09 6.54 623 5.84 548 513 4.81 4.51 4.23 387 13.3 19.9
| 7.6 | 3.98 3.98 3.61 3.18 279 245 2.16 1.90 1.67 1.47 646 6.05 5.67 532 4.99 4.68 4.38 4.1 385 3.61 114 170
| 7.7 358 3.58 3.25 2.38 251 221 1.94 1.1 150 1.32 531 545 511 4.79 4.49 4.1 3.95 3.70 347 325 9.64 14.4
| 7.8 | 3.18 3.18 2.89 254 223 1.96 1.73 1,52 1.33 1.17 517 4.84 4.54 4.26 3.99 3.74 3.51 3.29 3.00 2.89 8.11 121
| 7.9 2.8 2.80 2.54 224 1.96 1.73 1.52 1,33 117 1.03 454 4.26 3.99 3.74 35 329 3.09 2.89 27 2.54 §.77 0.1
8.0 243 2.43 224 194 1.1 1.50 132 1,16 1R 0.857 355 3.70 347 3.26 3.05 2.86 2.68 2.52 238 221 5.82 8.41
8.1 2.0 2.10 1.91 1.68 1.47 1.29 1.14 1.00 0.879 | 0773 34 3.19 2.99 28 263 247 231 247 2.03 1.91 464 £.95
| 8.2 1.79 1.79 1.63 1.43 1.26 1.11 2.973 0.855 0.752 0.661 29 2.73 2.56 240 225 211 1.98 1.85 1.74 163 3.83 5.73
[ 8.3 1.52 1.52 1.3% 1.22 1.07 0541 | 0827 | 0727 | 0639 | 0562 247 232 2.18 2.04 1.91 1.79 1.68 1.58 1.48 1.39 3.15 4.1
| 8.4 1.29 1.29 117 1.03 0,906 0.796 0.700 06815 0.541 0.475 2.09 1.96 1.84 1.73 1.62 1.52 142 1.33 1.25 117 2.59 3.88
| 8.5 | 1.00 108 0990 | 0470 | ©J65 | 0672 | 0591 | 0520 | 0457 | 0401 1.77 1.66 1.55 1.46 1.37 1.28 1.20 1.13 1.06 0.990 214 3.20
| 8.6 | 0920 | 0920 | 0836 | 0735 | 0646 | 0568 | 0499 | 0439 [ 0336 | 0339 1.49 1.40 1.31 1.23 1.15 1.08 1.01 0551 | 0892 | 083 177 265
| 8.7 § 0.778 0.778 0.707 0.622 0.547 0.480 0422 0.371 0.326 0.287 1.26 1.18 111 1.04 0978 0.5 0.858 0.805 0.754 0.707 147 220
1 8.8 | 0661 | 0661 | 0601 | 0528 | 0464 | 0408 | 0359 | 0315 | 0277 | 0.244 107 1.0 0944 | 0885 | 0829 | 0778 | 0720 | 0684 | 0641 | 0.601 1.23 1.84
| 8.9 | 0.565 0.585 0.513 0451 0.397 0.34% 0.306 0.269 0237 0.208 0.917 0.860 0.806 0.756 0.708 0.664 0.623 0.584 0.548 0.513 1.04 1,56
{ 9.0 | 0488 | 0486 | 0.442 | 0389 | 0342 | 0300 | 0264 | 0232 | 0204 | 0179 G790 | 0740 | 0694 | 0651 | 0610 | 0572 | 0536 | 0503 | 0471 | g#42 a.385 1.32
Notes:

Water Quality Goals - August 2000

T At 15 C and above, the criterion for fish early ife stages absent is the same as the criterdon for fish early life stages present.

1 In addition, the highest four-day average within the 30-day pertod should not exceed 2.5 times the Criteria Continuous Concentration shown in the above table.

Criteria Contipuous Concentration
30-day average total ammonia nitrogen (i mg N/L) §
when flsh early life stages are pressnt:

Criteria Maximum Concentration
1-hour average tofal ammonia nitrogen (in mg NAL)

where salmonid fish are present:

0.0577 2.487 0.028x(25-T) 0.275 39.0
cce= fof{2.85,1.45x1o ) MC = +
141 07.638—9“ 1+1 0P|'|'7-553 1+1 07'204_‘“‘\l 1+10 7204
‘\whnn fish early life stages are absent: where salmonid fish are not present:
0.0577 2.487 0.028x(25-MAX{7.7)) 0.411 58.4
CcCcC-= x1.45x10 MC =
1+ 107.683—FH 1+1 0pH—7.688 X ‘ 1+1 07.204-pH 1+ 1 0pH-?.204
whera T = temperature in degrees C
From Reﬁrence 25.
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WATER QUALITY GOALS

FOR

INORGANIC CONSTITUENTS
SALTWATER AQUATIC LIFE - AMMONIA

| USEPA National Ambient Water Quality Criterla to Proteact Saltwater Aquatic Life I
|_7 Total Ammonia I
Criteria Continuous Concentrations, 4-day Avg. (mg/t) Criterla Maximum Concentrations, 1-hour Avg. {mg/L)
. Tempearature, ¢ Temperature, €
L_pH | 0 5 10 15 20 25 1) 35 [} 5 10 15 20 25 30 a5 | pH |
[ Salinity = 10 glkg Sallnity = 10 g/kg ]

7.0 41 P 20 14 9.4 66 44 31 a7p 191 131 2 62 a4 29 21 (7]
173 2% 18 12 31 5.9 4.1 28 20 175 121 83 58 40 27 19 13 | 72|
[ 74| 17 12 7.8 53 37 26 18 12 110 7 52 35 25 14 12 83 [ 74 ]
| 7.6 | 10 72 50 34 24 17 12 0.84 69 43 a3 23 16 11 7.7 56 | 7.6 |
| 7.8] 6.5 4.7 a1 2.2 15 1.1 0.75 053 44 3 2 15 10 7.1 5.0 35 [ 78]
| 80] 4.1 29 2.0 140 0.97 0.69 047 0.34 7 19 13 0.4 6.4 46 34 23 | 0]
(8.2 2.7 1.8 13 0.87 0.62 0.44 0.31 0.23 18 12 85 5.8 4.2 29 2.1 15 [ 82 ]
| 8.4 ] 17 12 0.81 0.56 0.41 0.29 0.21 0.16 1 7.9 54 37 27 19 14 1.0 | 8.4
| 8.6 ] 1.1 0.75 0.53 0.37 0.27 0.20 0.15 0.11 7.3 50 35 25 1.8 1.3 0.98 0.75 [ 88
| 8.8 0.69 0.50 0.34 0.25 0.18 0.14 0.1 0.08 46 33 2.3 1.7 1.2 0.92 0.71 0.56 | 88|
9.0 | 0.44 0.31 0.23 017 0.13 0.10 0.08 0.07 29 2.1 15 1.1 0.85 0.67 0.52 0.44 (90

I Salinity = 20 glkg Salinlty = 20 gl/kg ]
[720] 44 ) 2 14 97 66 a7 34 291 200 137 % 64 a4 31 21 [7.0]
l7.2] 27 19 13 9.0 6.2 4.4 3.0 241 183 125 87 60 42 29 29 14 [ 7.2]
74 ] 18 - 12 8.1 56 4.1 2.7 19 13 116 79 54 37 27 18 12 a7 | 7.4
[ 7.6] 11t 75 5.3 34 2.5 1.7 1.2 0.84 73 50 35 2 17 1 79 56 | 7.6 |
| 7.8 | 6.9 47 34 23 1.8 1.1 0.78 0.53 46 31 23 15 1" 75 5.2 35 | 7.5 |
(80| 4.4 3.0 21 15 1.0 0.72 0.50 0.34 2 20 14 98 6.7 4.3 3.3 2.3 [ 8.0
| 8.2 28 1.9 1.3 0.94 0.66 0.47 0.3 0.24 19 13 89 6.2 44 3.1 21 1.6 82|
| 84 | 1.8 1.2 0.84 0.59 0.44 0.30 0.22 0.16 12 8.1 5.8 40 29 20 1.5 1.1 [8.4]
| 8.6 | 1.1 0.78 0.56 0.4 0.28 0.20 0.15 012 75 5.2 3.7 27 1.9 14 1.0 0.7 | 8.6 |

8.8 0.72 0.50 0.37 0.26 0.19 0.14 0.11 0.08 4.8 33 25 1.7 13 094 073 0.56 | 8.8 |

jﬁ 047 0.34 924 | o048 013 | o010 0.08 0.07 3.1 23 1.6 1.2 0.87 0.69 0.54 0.4 [ 9.0]
I Sallnity = 30 g/kg Salinitfy = 30 gfkg ]
[7.0] a7 31 22 15 11 7.2 5.0 34 312 208 148 102 71 48 3 2 [70]
| 7.2 | 2 20 14 9.7 6.6 a7 3.1 22 196 135 94 64 44 31 21 15 [ 72 ]
| 7.4 | 19 13 8.7 5.6 41 2.9 2.0 14 125 85 58 40 27 19 13 9.4 | 7.4 |
| 76 | 12 8.1 56 37 3.1 1.8 1.3 0.90 79 54 37 25 21 12 8.5 60 [ 7.6
| 7.8 | 7.5 5.0 3.4 24 1.7 12 0.81 0.56 50 33 23 16 11 79 5.4 a7 [ 7.8]
| 8.0 ] 4.7 31 2.2 16 1.1 0.75 0.53 0.37 31 2 15 10 7.3 5.0 35 25 [ 8.0]
(8.2 | 3.0 2.1 14 1.0 0.69 0.50 0.34 8.25 20 14 96 6.7 46 33 23 1.7 1 82|
[ 8.4 | 19 13 0.50 0.62 0.44 0.31 0.23 0.17 127 87 6.0 4.2 29 2.1 1.6 1.1 L 8.4 |
1 86 | 12 0.84 0.59 0.41 0.30 0.22 0.16 0.12 8.1 56 4.0 27 20 14 1.1 0.51 | 86|
| 8.8 | 0.78 0.53 0.37 0.27 8.20 0.15 0.11 0.09 5.2 35 25 1.8 i3 1.0 0.75 058 | 88|
| 9.0 0.50 0.34 0.26 0.19 0.14 0.11 0.08 0.07 3.3 2.3 17 1.2 0.34 0.71 0.56 0.48 [ 9.0
Water Quality Goals - August 2000 From Reference 24.
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ZSPOT

WATER QUALITY GOALS FOR

INORGANIC CONSTITUENTS
FRESHWATER AQUATIC LIFE - CHROMIUM (IILI)

Natlonal Toxlcs Rule Criteria to Protect Freshwater Aquatic Life in Californla Waters (expressed as dissolved metal)

Chromium (It}
Hardness |Continuous Conc| Maximum Conc. 1800
{mgN as CaCOs) | 4-day Avq. 1-hour Avg.
<25 usa formula use formmgda 1700
25 57 180
0 66 200
35 75 230 1600
40 84 260
45 93 290 1500 +
50 100 310 I
55 10 340 1400 1
0 120 380 r
65 130 390 3 T
70 130 410 a 1300 +
75 140 430 w I
80 150 460 "é 1200"'
85 160 480 s [
90 160 500 = 1
o5 170 s, || g 100f
100 180 550 T 3
10 190 590 g 1000
120 210 640 I
130 220 680 2
140 230 720 L4 900
150 250 760 § I
160 280 810 - 800 T
17¢ 270 850 g I
180 290 890 e I
180 300 530 = 700
200 310 970 E)
210 330 1000 = 500 T
220 340 1000 2 :
230 350 1100 2 I
240 360 108 £ 500 ¢
250 380 1200 b T
260 390 1200 400
270 00 1200
280 410 1300
290 430 1300 300
300 T 440 1300 [
310 450 1400 200 I
320 450 1400 i
330 470 1500 1
340 480 1500 100
350 500 1500
360 510 1600 0
370 520 1600
330 530 1600
390 540 700 |
400 550 1700
> 400 550 1700

— Criteria Continuous Concentration (4-day Average) =
({0.8190[In(hardness)] + 1.561}) x (0.860)

1
| — — Criteria Maximum Concentration {1-hour Average) = /
(e{0.8190[Inthardness)] + 3.688}) x (0.316)

25 50 75 100 ‘ 125 150 175 200 225 250 275 300 325 350 375 400
Hardness (mg/t as CaCOs)

Water Quality Goals - August 2000

From References 17 and 23. Inorganics Page 16




€ESPO0T

WATER QUALITY GOALS FOR
FRESHWATER AQUATIC LIFE

- CHROMIUM (III1)

INORGANIC CONSTITUENTS

USEPA National Recommended Water Quality Criteria to Protect Freshwater Agquatic Life [exprossed as dissolved metal)
Chromium (|11 (
Hardness |Continuous Conc.| Maximum Conc. 1300..
{mgiL as CaCO)) 4-day Avg. 1-hour Avy. (u i
<25 use K use formula 1700
25 24 180 ] —— Criteria Continuous Concentration (4-day Average) = /
30 28 210 1600 I (e{0.8190[In(hardness)] + 0.6848}) x (0.860)
35 3t 240 I
40 35 270 1 . . . /
a5 P 300 1500 L — = Criteria Maximum Concentration (1-hour Average) =
50 42 320 I ({0.8190[In(hardness)] + 3.7256}) x (0.316) /
55 45 350
60 49 370 1400
65 52 400 8.1 /
70 55 430 a 1300 +
75 59 450 & I /
80 62 470 - I
85 & 500 § 12007 /
o0 68 520 = 1
% i 550 g 1100
100 T4 570 B i /
110 80 620 = I
120 88 660 £ 1000
130 92 710 g ] /
149 98 750 2 s004
150 100 790 E 1 /
160 110 840 I
i 170 110 880 E 800 I
180 120 920 g . b /
190 130 960 ~~ 700
200 130 1000 = /
210 140 1000 2
220 140 1100 & 507 v
230 150 1100 = I / /
240 150 1200 £ 500 .
250 160 1200 Q ] e
260 160 1200 100 yd
270 170 1300 T P
280 170 1300 I / /
290 180 1400 300 I :
300 180 1400 1
30 190 1400 ]
320 190 1500 200 4
330 200 1504 T /
340 200 1600 100 T
350 210 1600 T
360 210 1600 ]
370 220 1700 VI I o o o T L s i I SRS o B A a2 H o S S S S
350 220 1700 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
390 230 1700
400 230 1800 Hardness (mg/L as CaCOa)
230 1800

Water Quality Goals - August 2000

From Reference 26. Inorganics Page 17




PSPOT

WATER QUALITY GOALS FOR

INORGANIC CONSTITUENTS

FRESHWATER AQUATIC LIFE - COPPER
Catifernla Toxlcs Rula and USEPA National Recommended Water Quality Critsrla to Protect Freshwater Aquatic Life {exprosyod a5 di d metal}
Copper
Hardness [Confinuous Conc.| Maximum Conc. 65
(mg/L as CaC0s}| 4-day Avg. {ug/L)|1-hour Avg.
<25 usa formuta use formula -
25 2.7 3.6 60
30 3.2 4.3 ] ~——— Criteria Continuous Concentration (4-day Average) =
ﬁ :: :g 1 (¢ {0.8545[In(hardness)} - 1.702}) x (0.960)
45 45 63 55
50 5.0 7.0 == — Criteria Maximum Concentration (1-hour Average) =
55 54 7.7 ] ({0.9422[In(hardness)] - 1.700}) x (0.960)
&0 5.8 8.3 50
€5 6.2 9.0 3 ] /
70 6.6 9.6 5
75 7.0 10 & 45
80 7.4 1 p ]
85 7.8 12 § /
%0 8.2 12 = ] — - —
95 8.6 13 'S 40 Note: Califomnia Toxics Rule maximum criterion
00 0.0 13 %" 1 does not apply to the Sacramento River
110 0.7 5 ey 1 and fributaries above Hamilton City.
120 11 16 E a5 |
130 11 17 8 T -
140 12 19 =2 1
150 13 20 T‘; 1
160 13 21 o 307
170 14 22 g ] / /
180 15 23 e 1
190 16 25 ~
200 16 2 9 %]
210 17 27 =2 1
220 18 28 = 1
230 18 30 5 201
240 18 31 £ ] / /
250 20 32 &} ]
260 20 3 15 -
270 21 34 i
280 22 36 1
200 22 a7
300 23 38 10
310 24 29
320 . 24 40
330 25 4 5
340 26 o) |t
350 26 44 T
360 27 45 0 it e L
370 27 e | R e e o e A T L o T R ST ST S RRT SOU VO SO0 S S T RS e B s o o o S S S B S S BN T S B SR A Y SO S +
380 28 47 25 50 75 100 125 150 175 200 225 250 275 300 325 375 400
= » . Hardness (mg/L as CaCOs)
> 400 24 50
Water Quality Goals - August 2000 From References 17 and 26. Inorganics Page 18
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WATER QUALITY GOALS FOR

INORGANIC CONSTITUENTS

FRESHWATER AQUATIC LIFE - LEAD
Callfornia Toxics Rulje and USEPA National Recommended Water Quality Criteria to Protect Freshwater Aquatlic Life { of as digsoived metal)
Lead
Hardness |Continuous Concd Maxinum Conc. 300
{mgn. as CaCO3)| 4day Avg. 1-hour Avg, fu 1
<25 usa formula use formula T
25 0.54 14 ars 1 —— Criteria Continuous Concentration (4-day Average) = s
30 g-gg g T {e{1.273[In(hardness)] - 4.705}) x (1.46203 - {[In(bardness)] x [0.145712]})
35 A
a0 0.92 24 1 . . .
a5 10 27 250 =— — Critennia Maximum Concentration (1-hour Average) =
50 1.2 30 1 {e{1.273[In(hardness)] - 1.460}) x (1.46203 - {[In(hardness)] x [0.145712]})
55 13 33 i
60 14 7 i
85 16 40 3 257
70 17 “ g [
75 18 a7 = [
80 20 51 s [
a5 21 54 5 2001 :
90 22 58 o= ‘ .
%5 24 61 B [
100 25 &5 * 475
10 28 72 g
120 3.1 79 [
130 33 8 3 1
140 16 9 E 150
150 3.9 100 g 1
160 42 110 -g T
170 4.5 110 r
180 4.7 120 g 137
190 5.0 130 = 1
200 53 140 31 I .
210 56 140 2 100
220 59 150 B T
230 62 160 8 1
240 6.4 170 T [
250 67 170 © 75 1
260 7.0 180 1 '
270 7.3 190 i ‘
280 7.6 190 T .
200 78 200 50 1 :
300 g1 210 1 )
310 84 220 T
320 8.7 220 251 .
330 9.0 230 T
340 9.3 240 /
350 2.5 240 1
360 9.8 250 0 == e = T T L T L e e e a2 R e o T ET IR WP
370 1 260 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
380 10 270
230 " 278 Hardness (mg/L as CaCOs3)
400 11 280
> 400 1 280

Water Quality Goals - August 2000

From References 17 and 26.
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LSPOT

WATER QUALITY GOALS FOR
FRESHWATER AQUATIC LIFE - OXYGEN, DISSOLVED

USEPA National Ambiant Water Quality Criteria
to Protect Freshwater Agquatic Life

Dissolved Oxygen (mg/L})

Coldwater Criteria - Warmwater Criteria
Early Life
Stages {(a,b) Other Life Early Life Other Life
Water Column J intergravel Stages Stagss (b} Stages
30-Day Mean Not Applicable Not Appii 6.5 Not Applicable 55
7-Day Mean 9.5 6.5 Not Applicable 6.0 Not Applicable
7-Day Mean Minimum Not Apphicabla Not Applicable 50 Not Applicable 40
1-Day Minimum (c) 8.0 50 30 50 : 30
Nates: .
(a) The waler column concenirations are recommended to achieve the required 1] | dissotved oxygen
For spacigs that have early e stages exposed directly to the water column, the intergravet concentrations apply.
(b)  Includes all embryonic and larval stages and all juvenile forms to 30-days folkowing hatching.

{c)

Water Quality Goals - August 2000

For reservoire or other manipulable discherges, the application of the one day minimum criterion must fimit either the frequency of
occurrence of values below the acceptable 7-day mean minimum or must impose further fimits on the extent of excursions below the 7-
day mean minimum. For such controlled dischargss, it is recommended that the occumence of the dalty minima below the acceptable 7-
day mean mimimum be limited to 3 weeks per year or that the acceptable one-day minkmum be increased to 4.0 mgiL for coldwater fish
and 3.5 mgA for warmwater fish,

From Reference 16.

INORGANIC CONSTITUENTS

Inorganics Page 21



WATER QUALITY GOALS FO-R INORGANIC CONSTITUENTS

FRESHWATER AQUATIC LIFE - SILVER
California Toxics Rule and USEPA Nationai Recommoended Water Quality Criteria to Protect Freshwataer Aguatic Life [(exp d as dissolved metal)
Sliver
Hardness instantaneous 40
(mglL. as CaCO)} Maximum (ugi } | I
<25 use formula
a5 0.32 1 — Instantaneous Maximum Concentration =
30 0.43 {e{1.72[In(hardness)] - 6.52}} x (0.85)
35 0.57 35
40 071
45 0.87
50 1.0
55 1.2 ]
] 1.4 w
65 18 g
70 1.9 é 1
75 2.1 4
80 24 |
85 26 = T
20 2.9 S 25
o5 3.2 ? +
100 34 o
110 1 E
120 47 =] 1
130 54 ]
140 6.2 'g 2
150 6.9
160 7.7 E
170 8.6 &
180 9.5 —~
190 10 % 15
200 11 = ]
S’
210 12 =
220 13 E
230 14 3 1
240 18 ':
250 17 o 1
260 18 T
270 19
280 20
200 22
300 23 5
310 24
320 26 ]
330 27 1
340 28
350 30 || T L L
250 Y 0 et ————4 At e ——————t— bt b ———+
370 33 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
:gg : _ Hardness (mg/L as CaCOs3)
400 37 :
> 400 37

8SHOT

Water Ouality Goals - August 2000 From References 17 and 26. : Inorganics Page 22



WATER QUALITY GOALS FOR INORGANIC CONSTITUENTS
FRESHWATER AQUATIC LIFE - ZINC

Callfornia Toxics Rule and USEPA National Recommended Water Quallty Criteria to Protect Freshwatsr Aquatic Life {sxpressed as dissolved metal)
Zinc
Hardness |Continuous Gonc.| Maximum Conc. 450
{mg/L as CaCQ0s) Avy. 1-hout Avg. fu T
<25 use formuta usa formula 1
25 36 38 .. . .
30 43 2 400 1 ~—— Criteria Continuous Concentration (4-day Average) =
35 49 48 | (e{0.8473[In(hardness)] + 0.884}) x (0.986)
40 54 54
50 6 5 T — — Criteria Maxtmum Concentration (1-hour Average) =
55 i) 7 1 (e{0.8473[In(hardness)] + 0.884}) x (0.978)
60 77 76 350
65 82 (X § 1
70 87 a7 % 1
% 5 7 s
85 100 100 § 3001
%0 110 110 =
95 110 110 B
100 120 120 k]
110 130 130 @
120 140 140 § 250 ]
130 150 150 - Note: California Toxics Rule maximum crilerion
140 160 160 = does not apply to the Sacramento River
150 170 170 g 1 and fributaries above Hamilton Cily.
160 180 170
= 200
170 190 180 g 1
180 190 190 e
180 200 200 —_
200 210 210 %
210 220 220 2
220 20 2% = 07
230 240 240 L
240 250 250 E
250 260 250 &} 1
260 270 260
270 270 270 100 1
280 280 280
230 290 290
300 300 300 ]
210 310 310 50
320 320 310 | /
330 320 320
340 330 330
350 340 340
360 350 350 0 P PRI P AP T S R A S T A S
=70 ey v | T e L ML e e o
380 ar0 160 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
390 370 370
pro 50 280 Hardness (mg/L as CaCO3)
> 400 380 380

6S70T

Water Quality Goals - August 2000 From References 17 and 26. Inorganics Page 23
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€99%0T

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l (ppb) unless noted

ANIC
STITUENT

USEPA National

Recommended Amblient

Water

Quafklty Criteria

Human Health and Welfare Pretection

Freshwatecr

Agquatlic

Lifae

Protection

Non-Cancer Health Effects

One-ln-a-Million Cancer Risk Estimate

Sourcas of
Drinking Water
{water+organisms)

Other Waters
{aquatic organlsm
consumption only)|

Sources of
Drinking Water

[water+or

Other Waters
(aquatic organism

s}t consumption only}

R ¢

commended Criteria

Continuous
Concantration

[4-day Average}

24-hour Average

C

Maximum

(1-heur A

Toxiclty Information

{Lowsst Observed Effect Lavel)

Acute

Chronle j Other

C

-hihene

1200

2700

1700

520 (38)

780

21

0.059 7 0,055 (68)

7550

2600 (17)

0.66/ 4.0 (68)

76 (8)

) sulfone

1 sulfaxide

0.00013

0.00014

chol

1

1anthraquinone

Jazotoluens
ST

J-9r-ethy‘icarbazole
Horide

»2-methylanthraquinone

>5-(5-nitro-2-furyl}-1,3.4-
ole

£l

acetate

14 (68)

28 (68)

line

{ine hydrochloride

9600

110,000

12 (68)

1.0(8)

3068

1@
«ctin 81

Water Quality Goals - August 2000

Items in parentheses are foototes. # = carcinogen. R = reproductive toxin,

Organics Page 3




YO9Vv0T

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/(ppb) unless noted

ANIC
STITUENT

Catlfornia Texiecs

Rule

Criterla {MUSEPA)

Inland Surface Waters

E

neclosed Bays

& Estu

Human Health

30-day Average)

Froshwat

r Aguatlic Life Protection

Drinking Water S

{consumption of water

antd aquatic organisms)

Continuous
o N

Maximum

::ousum only} [4-day Average)

1= ation

{1-hour Average}

Husman Hoalth

(30-day Averags)

Cor

C PR

Maximum

oonsug. tion onty

{4-day Average)

Madmum

Concentration

1-hour A

Saltwater Aquatic Life Protection

Wistantanecus
@] Maxinwim

G

shthene

1200

2700

Mtwlene

320 (143)

780 (143}

780 (143)

0.059 {113,143)

0.66 {113,143)

0.66 {113,143)

5 sulfene

5 sulfoxide

0.00013 (113)

0.00014 (113)

0.00014 (113}

xohal

n

oanthraguinone

oazotoluena

sbiphenyt

a-9-ethylcarbazole
Yoride

o-2-methylanthraquinone

G-5-{5-nitro-2-furyl}-1,3,4-
role )

E]

‘acetate

ding

Jina h oride

ene

110,000

110,000

]

ne
xctin B1

Water Quality Goals - August 2000

Items in parentheses are footnotes. # = carcinogen. R = reproductive toxin.

Organics Page4
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LOVOT

* shloromethane

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l(ppb) unless noted

Drinking Water Standards (Catifornia & Faderal}
Maximum Contaminant Levels {(MCLs)

Caiifornla Public

Health Goat (PHG)

In Drinking Water
{Office of Environmental

ANIC California Dept. of Health Services

[ U.S. Envi tal Protection Age |
STITUENT PrimaryMCL____ | SecondaryMCL | Primary MCL ___ | Secondary MCL i MCL Goal

Health Hazard
Assessmeont)

California State Action Levels Other

nt of Health Services) Taste & Odor
Toxicity | Taste & Odor Thresholds

ine

prine

os-methyl

1Zens

wd

1

bl

on 18

dehyde

Janthracene

0.1 (100)

zero (100)

e 1

5

0.14 {100}

170 (12€)

e

b]_ﬂuotanmene

jlucranthane

kifluoranthene

uran

sadic

ghiperyene.

alpyrene 03

0.2

0.004

richloride

chioride

12 (126}

violet 4B

HC

0.015#

4iC

0.025 #

-BHC {Lindana) 0.2

0.2

0.2

0.032

HE

al-BHC

thrin

heny!

0.5 (126)

"oroethoxy) methane

Hloroethyl) ether

360 (126)

Horoisppropyl) ether

srometind) ether

a0l A

it

wcelic acid 60 (100,108)

60 (306.147]

34,000 (126}

lichloromethane 100 / 80 {19,100}

1007 80 (19,149)

om 100/ 80 (19,100)

100/ 80 (19,149)

£

510 (126)

nethang

ophenyl phanyl ether

aynil

«ynil octancale

‘or

adiene

1.4 (126)

170 (126)

10

7100 {126)

senzene

Water Quality Goals - August 2000

Items in parentheses are footnofes. #= carcinogen. R = reproductive toxin.

Organics Page 7
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WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/ (ppb) unless noted

ARNIC
STITUENT

Caljifarnia Toxics Rulse

Critarla

{USEPA)

Iintand Surface

Watars

E

nclosed Bays

2 Estuaries

Human Health

-day Average)

Freshwat

r Aquatie Life Protection

Drinking Water Sources
{consumption of water

and ic erganisms})

Other Waters

Continuous
& P

Maximum

Human Heaith
(30-day Average)

Pe PR

Maximym

o 9

Saltwater Aquatic Life Protection

Continuous
Concentration

Concenfration |  instantanecus

fon oniy}

{4-day Average)

{1-hour Average)

consumption only

{4-day Average)

{1-hour Average) Maximum

ine

pring

os-metint

1zene

1

2id

0.0044 (113)

0.049 (113)

0.049 (113)

1.2 (113)

71{113)

71 (113)

0.00012 (113,143)

0.00054 {113,143}

0.00054 (113,143)

b)fuoranthens

0.0044 (113)

9.048 (113)

0.049 (113)

ftugranthena

Kifuoranthene

0.0044 (113)

£.049 (113)

0.049 (113)

uran

G adic

g.h.i)perylene

a)pyrene

0.0044

0.049

richloride

chigride

violet 48

HC

0.0039 {113}

0.013 (113)

0.013 (113}

4c

0.014 (113)

0.046 (113)

0.046 (113)

1-BHC (Lindane)

0.019 (113)

0.063 {113)

0.95

0.063 {113)

0.16

HC

al-BHC

thrin

henyl

hloroe! methang

hiloroethyl) ether

0.031 {113,143)

1.4 (113143)

1.4 (113,143)

1400

170,000 (143)

170,000 {143)

0.56 (113)

46 (113}

46 {113)

4.3 {113)

360 (113)

360(113)

48

40060

4000

Water Quality Goals - August 2000

Items in parentheses are footnotes. # = carcinogen. R = reproductive toxin.
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WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l (ppb) unless noted

ANIC
STITUENT

Californlia Toxlcs

Rule

Criteria

(USEPA)

Inland Surface Waters

Enclosed Bays

4 Estuasrles

Human Health

30-day Average)

Freshwat

st Aquatic Life Protection

Drinking Water Sources)

Othet Waters

Continuous
fel

ption only)

Maximum

Human Health

Saltwate

r Aquatic Lifs Protaction

Cont

(30-day A )

i c

C ation

{1-hour Average}

G atioh

. |

£

{4-day Average)

{1-hour Average)

instantanecus

M

[4-day Average)

0.25 (113,143)

4.4 (113,123)

4.4 {113,143}

hydrate

nben

nhua

ng

0.00057 (113)

0.00058 (113)

0.0043 (114)

24

0,00058 (113)

0.004 {114)

0.09

meform

wic acid

wiron-ethyf

ated paraffing
ated benzenes

ated naphthalenes

ated phenols

ycelic ackd

ilkyt ethers:

oantine

enzeng

680 (143)

21,000 (143)

21,000 (143)

o-m-crescl

o-o-cresol

H-cresol

sthane

aotm

e

nethyl mettnt ether

u-Z-methyipropens

‘onaphth

1700

2300

phenot

120

400

‘ophenol

ophahol
w-c-phenylencdiamine

Water Quality Goals - August 2000

Items in parentheses are footnotes. # = carcinogen, R = reproductive toxin.
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WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/ (ppb) unless noted

USEPA Integrated Drinking Water Health Advisories or One-in-a-Miflion incremental California
Risk Information Suggested No-Adverse-Response Cancer Risk Estimates for Drinklng Water Proposition 85
System (IRIS) Levels (SNARLS) Cal/EPA Cancer USEPA USEPA Natlonal Academy Regulatory
Reference Dosa for toxicity other than cancer risk Potency Factor Integrated Drinking Water of Scisncas (NAS) Lovelas a Agricuttural
iANIC as a Drinking National Academy as a Drinking Risk Information Health Advisory Drinking Water Drinking Water Water Quality
STITUENT Water Lavel (60) USEPA I of Sciences (NAS) Water Level (102) System (IRIS) or SNARL and Heaith Level (14) Goals (78)
picrin 12440 (1)
hloroprong #
1.7 (C) i5
thatani! 2 (10-day) 11 5 1.5 (B82) 100 / 30 # (58)
: 140 100 [(2)]
rolcivene 100 8]
ro-o-toluidine 013 1.65#
zotocin 0.00015 0.0015#
ropham 1400
yrifos 21 20 (=}
yMuron 350 R
ne 0.29 (93) {B2) {82} 0.1 # {68)
isic Red ¢
ydrochloride 0.00015 1.5%
ny! anthranitate 7.6 100 #
iding 023 25#
sol 35 )
ol 35 (s3]
ol {C)
‘rotonakdehyde {C})
| 700 11,000 (10-day,66) (D) {D,68)
fon 0.16 i5#
zing: 1 (68) {C.58) R
280 280
exane
exano! R
exanone 35,000
exeng
axylaming 1400
entadiena -
hosphamide 0.061 0.5#R
thrin 35
negthrin 70
azine 53
70 q0 87.5 (4]
azing ' 0.00071 0.005 #R
I (DCPA) 70 70 [3))
n 210 200 [(2]] .
Jzide 1050 1.9 20740 # (68)
: 180
n 046 458
ed No. 9 66 50#
0.15 0.1({B2) 1 # (50)
0.1 0.1 {B2) 1 # (50)
35 0.1 0.1 (B2) 0.042 1#R {50}
-omodiphenyt sther 7 {C)
on 0.3
ane alcohol
imindanisole 1.5 154
uninoanisole sulfate 2.7 258
aminodiphenyt ether 0.25 258%

Water Quality Goals - August 2000

Items in parentheses are footnotes. # = carcinogen. R = reproductive toxin.
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WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l (ppb) unless noted

ANIC

Californla
Numericatl

Ocean Plan

Water Quallty

Objectives

USEPA National Recommended Ambiant Water Quality Criteria
Saitwater Aquatic Life Protection

Human Health

uatic Life Protection

Recommended Criterla

(30-clay Average)
aquatic organism

Marine A

oonsumggon Dﬂm Median

G-month

30-day 7-day Dally

instantaneous

24-hour A

Average ]

Maxhmum

Maximum
Concentration
o] (1 -hour A )

Toxlelty Infermation
(Lowest Observaed Effect Leval)

Maximum

Actute Chronic Other

STITUENT

oicrin

Average

hloroprene

-opropens

thalonit

otoluene

clolueng

o-o-loluidine

zotocin

opham

mifos

0.00970.0056
(151}

0.02/0.011 {151)

tHuron

ng

00088 % (33)

300 (52)

1sic Red 9
ydrochiotide

1l anthranitste

idiner

30 (88)

120 (36)

300 (86)

30 (88)

120 (86}

300 (86)

30 (86)

120 (36)

300 (36)

jen

exang

exanal

exanong

axene

axylamine

sntadiens

hosphamide

thrin

ethrin
3zine

azine

1(DCPA)

-

1Zide

a4

edNo. 8

0.00017 # (50)

3.8

0.00017 # (50)

14

0.00017 # (50)

0.001 {114)

0.43

omodipheny ether

n

0.1(51)

»ne alcohol

minoanisole

minaanisale swifate

minediphenyt ether

Water Quality Goals - August 2000 -

Items in parentheses are foomnotes. # = carcinogen. R = reproductive toxin.
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68YO0T

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l(ppb) unless noted

Californla Ocean Plan USEPA National Recommended Ambient Water Quality Criterla
Numerical Water Quallty Objeactivaes Saltwater Aquatic Life Protection
Human Health Retommendad Criteria
{30-day go) Marine Aquatic Life Protection Conti Maximum Teoxiclity information

ANIC aquatic organism G-month l 30-day T-day Daily [~ : Concentration | Instantancous | {Lowest Obsarvad Effect Level)
STITUENT consumption only Median Average Averag Maximum L {4-day Average)| 24-hour A 1-hour A Maximum. Acute Chronic | Other
minotolyene
n 0.82 (68)
(2:hjacridine
(a.hjanth 0.0088 # (33) 300 (52)
enzo{c g)carbazole 300 (52)

8.8 a 300 (52)
olahjpyrene 300 (52)
ofafipyrane. 300 {52)

at ] 300 (52)
wacetic acid
wacetoniirie
romob ne
ochloromethane 130 # (13) 12,000 {20) 6400 (20) 11,500 (20,82) |
wehioropropane (DBCP)
vomoethans
phthatate 3500 2944 (45) 3.4 {38.45)
e
oacelic ackd
ocacetonitrile
hlorobenzene 5100 {77) 1970 (24) 129 (22)
hlorobenzene 5100.{77) 1970 (24) 129 (22)
hlorobenzene 18# 1970 (24) 129 (22)
obenzenes. 5100 (77) 1970 129 (22)
:hiprobenzidine 0.0081 #
cdifivoromethane 12,000 (20) 5400 (20} 11,500 (20,82)
hloroethane
hlorogthane 130 # 113,000
hloroethylane 7100 224 000 (27)
Dichloroethylene 224,000 (27)
2-Dichioroethylens 224,000 (27)
oathylenes 224,000
omethane 450 # 12,000 (20) 6400 (20) 11,500 (20,82) |
hlorophenot 1(87) 4 (87) 10 (87) .
hiorophencl 1(87) 4 {87) 10 (87)
hierophenol 1{87) 4 (87} 10 (87)
higrophenaol 1{87) 4(87) 10 (87)
hlgrophenol 1(87) 4 {87) 10 (87)
JichiorophenoxyJoutyric acid
hloropropane 10,300 (28 3040 (28)
optopanes 10,300 3040
hloropropene 8.9 790 (29}
gpropenes 790
vos ;
1 0.00004 # 0.0019 (114) 0.71
it
1olaming
amine
“yihaxyl) adipate
wihexyliphthalate 354 {138)
ketona

lat 33,000 2944 (45) 3.4 (38.45)

Water Quality Goals - August 2000

Items in parentheses are foofnotes. # = carcinogen. R = reproductive toxin.
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O6FOT

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/ (ppb) unless noted

Chemicatl
Abstracts
Service

sANIC Registry

ISTITUENT Number Synonyms and Abbreviations
sminotolueng 95807 2 4-Tolkuenediamine
an 333415 Basudin Neocidol
:(a,hjacriding 226-368
a,Jacridine _ 224420
{a.handwacens 53-10-3 1.2;5.6-Oiberzanthrecane Dibenzola hianthracene a polynuctear aromatic hydrocarbon
renzo{c.glcarbazole 194-59-2 a aroretic rbon
wolagpyrena 192-55-4 a polynuclear amatic hydrocarbon
ofahpyrene 189-64-0 a polynudlear anomatic hydrocarbon
ofa.ljpyrene 189-55-9 a r aromatic hydrocarbon
of{a,lpyrene 191-30-0 a aromatic hydrocarbon
roacetic acid A haloacsfic acid
wacetonitrile 3252-43-5
womobenzene 106-37-6
1echloromethane 124-48-1 Chiorodibromomeathane a trihalomethane (THM)
1ochioropropane (DBCF) 96-12-8 1.2-Dibromo-3~chioropropare DBCP

Jromoethane 106-93-4 E dibromide EDB

phthalate 84.74.2 [ thafata Din-butylphthalate A phthalate acid ester (PAE)

2a 1918-00-9 Banvel

oacetic ackd 79436 A heloacetic ack!

oacetonitile. 3018-120

hiorobenzene 95-50-1 o-Dichiorobenzene o-DCB

Hhiorobenzene 541-731 m-Dichlon

hlombonzene 106-46-7 p-Dichlombenzense PDB p-DCB

obenzenes 25321228 Benzenes, dichioro-

shiorobenzidine 91-941 DCB )

pdifivoromethane 75-71-8 Diflucrodichloromethane Freon 12

hiorosthane 75-34-3 1.1-DCA

hiloroathane 107-06-2 4,2-DCA Etrylene dichioride Froon 150

Hloroethyiene 75-354 1,1-Dichloroathene 1,1-DCE Vinylidene chloride
Dichioroettndens 156-59-2 cis-1,2-Dichlonoethans ¢is-1,2-DCE

2-Dichloroethylone 156-680-5 trans-1,2-Dichioroethens trans-1,2-DCE

vethylenes Ethiyl dichioro- Dichicroethenes

omethane 75-00-2 Methylene chioride
“hiovophenot 576-249 :
lorophenal 120832
florophenal 583-78.8
HHorophenol 87-55-0
hlorophenol 85-77-2

Dichi acid 54-82-6 2,4-D butyric acid

hieropropane 78-87-5 Propylene dichlorida component of D-D minor component of Telone
opropanes 26638-19-7 anes, dichlono-

hloropropene 542758 1, 3-Dichloropropylene component of D-0 t of Telone
opropenes . Propenes, dichicro-

vos 62-73-7 DDvP Dichlorodimethytvinylphosphats

1 60-57-1

] 68476-34-6 Fuef of #2 a petroleum bydrocarbon

Jolaming 111-42-2 DEA

amine 109-89-7
hythexy!) adipate 103-23-1
hylhexytiphihalate 117-817 Bis{2-ethylhexyl) phihalate DEHP A phthalate acid ester (PAE)
ketone 56-22.O I-Pentanong

phthalate 84-66-2 Bis-gthyl phthalate A phthalate acld esfer (PAE)

Water Quality Goals - August 2000

Items in parentheses are footnotes. #= carcinogen. R = reproductive toxin.
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WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l(ppb) unless noted

Chemicatl
Abstracts

Service
ANIC Reglistry
STITUENT Humber Synonyms and Abbreviations
stilbestrol 56-53-1 DES i
sulfate 64-67-5
xquat 43222486 Avenge
NZLIONR 35367-38-6
Iyl resorcinol ethrer 101-90-6 DGRE
asafrole 94-58-5 1,2{Methylenedioxy)-4-propylbenzene 1,3-Berzodioxole
iyl ketone 103838 2,6-Dimethyl-4-heptarone
opylamine 108-18.9
opyl methyt phosphonate 1445-75-6 DIMP
ipin 55200-64-7 Harvade
oate 6051-5 De-Ferd | Cygon Fosfamid
Tethoxybenziding 119-80-4 o-Dianisidine
n
hloride 20325400 o-Dianisidine diydrochioride
nn 70-38-2 2.4-Dimethylbenzytester Chrysanthemumic acid

famin 124-40-3 DMA
‘thyfaminoazobenzena 60-11-7 Mathy! yellow Butter yellow
hylaminoyreathyimino]-6-12-
2furylinyl]-1,3.4- 55738-54-0
methylanfine 121-68-7
imathylbenz{a)anthracens 57976 DMBA a polynuciear aromatic hydrocarbon
nethylbenziding 119-93-7 o-Tolldine
nethylbenzidine
«chloride 612-82-8 o-Toliding hydrochloride
ylcarbamoyl chlonide 75-44-7 Dimethyicarbanmd chicrida
methytformamide 68-12-2 DMF
thylhydrazine 57-14-7 UDMH unsymmetrical-Dimethyltiydrazine

sethythydrazing 540-73-8 symnmetrical-Dimethythydrazine
¥ methi phosphonate
wthylphenol 105-67-9 asymmatrical-m-Xylenof 24-DMP
ethyiphenol 576-26-1
Yothyiphenol 85658
yi phthalate 131-11-3 Bis-methyl phthalate A phthalate acid ester (PAE)
yl sulfate 77-78-1
yl terephthalate 120-61-8 DMT Dimethyl p-phihatate
yivinyichloride 513-37-1 1-Chioro-2-methylwopens 1-Chioroisobutens
trobenzene 95-65-0 m-Dinitrobenzene
itro-o-cresol 534-52-1 2-Methyl-4 &-dinftrophenol 4.6-Dinitro-2-mefthyipheno!
litno-o-tydohe: 131-89-5 DNOHP
trophenal 51-28-5
shenols 25550-58-7
iitropyrene 42397-54-8
itropyrene 42397-66-9
itrotoluens 121-142
itrotolugne 606-20-2
oluenes 25321-14-6 Toluenes, dinilro-
[+] 88-85-7 DNBP -
#yi) phthalate 17-84-0 Big-n-octyl phthalate A phihalate acld ester (PAE)
AN 123-81-1 p-Dioxane Digthylene ether
amid{a) 957-51-7 Diph fch
wlamine 122-39-4
senylhydrazine 122-86-7 Hydrazobenzene

Water Quality Goals - August 2000

ftems in parentheses are footnotes. # = carcinogen. R = reproductive toxin.
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WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/(ppb) unless noted

ANIC
STITUENT

USEPA National

Recommended Ambient

Water

Quality Criteria

Human Health and Welfare Protoctien

Freshwater

Aquatic

Life

Protection

Non-Cancer Heglth Effects

One-in-a-Mitlion Cancer Risk Esti

Sources of
Drinking Water

{water+torganisms))

Other Waters
{aquatic organism
consumption only)|

Sources of
Drinking Water
nisms|

Other Waters
{aquatic organism
CONSLM|

Taste & Odor
or Welfare

Recommended

Critarla

Continuous
Concentration
(4-day Average)

24-hour Average

Maximum
Concentration
{1-hour Average}

Instantaneous

Toxicity Information
(Lowest Observed Effect Level)

Maximum

Aculs | Chronlc Other

0.5 (4)

Yack 38

e 8

3rown 85

e Blue 1

n

0.05 (54)

Nane

ifan

110 (115)

240 (115)

0.056 {114,115}

0.22 {115)

ifan sulfate

110

240

0.056 (104)

0.76 (18)

0.81{18)

0.036,139

0,086

rohydrin

A17B

‘amine

n

fyotranci

002 (54)

yethyl acetate

setate

st

1ing

amyl ketone

nzene

23,000

32,000

‘omide

#-dichlorohenzilate

dipropyithiocarbamate

[:]

edaming

8 ghycol

& glycol monobuty! ether
eimina

@ oxide (ETO)

e thiourea (ETU)

her

mate

ercaptan

fitropheny!
»hosphorothioate

86,000 (68)

5,080,000 (68)

3(45)

thalyl ethylghycolate

940 (45)

phos

Auron

ithene

370

1300

14,000

@

nidel

Water Quality Goals - August 2000

Items in parentheses are footmotes. # = carcinogen. R = reproductive toxin.
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WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l (ppb) unless noted

Chemlcal
Abstracts
Service
CAKIC Registry
STITUENT Number Synonyms and Abbrevliations
85-00-7 Agquacide Reglone
Black 38 1937-37-7 2-Naphthalenesulfonic acid
Blue 6 2602-46-2 Diazine blue
Brown 95 16071-86-5
58 Blue 1 2475-45-8 1.4.5 8-Tetramincanttwaquinone
n 298-04-4 Disutfolon EthyHhioe
higng 505-29-3
330-54-1 Crisuron Dialon Karmex
: 2439103 Dodecyiguanidine acetate
sifan 1315297 Endosulfar | {alpha) Endosuifan H {beta) Thiottan
Man sulfate 1031078
af 145-73-3 Endothatl
72-208 - Endrex Haxadrin
srohydrin 106-89-83 Chioropropidens 1-Chloro-2,; ne
ol 178 50-28-2 Altrad Baridot F
' 74-84-0
{ 64-17-5 Ethyf aleohol
+amine 141435 2-Aminoethanol MEA Monoethanclamine
on 16672-87-0 2-Chlorgsthylphosphonic acid
563-122 Diethien
xyethano! 110-80-5 Ethytene giycol monoethy! ether
xyethy! acetate 111-15-9 Ethylene glycol monoethyl ether acetate
catate 141-78-6
crylate 140-83-5
ring 75-04-7 Aminoethane
“amyl Ketone 106-88-3 EAK 5-Methyl-3-heplancne
nzena 100-41-4 Phenyleth
romide 74-96-4 Bromoethane
A'-dichlorobenzilate 510-158 Chlorobenzilate .
! dipropylthiocarbamate 759-94-4 EFTC Eptam
» 74-85-1
adiamine 107-15-3 1.2-Diaminosthane
12 glyco! : 107-21-1 1,2-Ethane dicl
e glycol monobutyl ether 111-76-2 2-Butexy ethanol Eftrdene glyeot utyl sther EGBE
weiming 151564 Aziriding
w oxide (ETO) 75-21-8 ETO Epoxyethane Oxirane
e thiourea (ETU) 96-45-7 ETU
ther 80297
wmate 109-54-4
1ercaptan 75-08-1 Ethanethiol
-nitrophenyl
phosphorothioate 2104-64-5 EPN
rthalyl ethyigh 84-72-0 EPEG Ethyl carbethoxymethyl phihaltata A phihalate acid ester {(PAE}
s 101200-48-0 IN L5300
iphos 22224 926 MNamacur Phenamiphos
1 14484-64-1 Fermate
sturon 2164-17-2 Coforon Cottonex Lanex
1thene 206-44-0 uclear aromatic hydrocarbon
e 86-73-7 a polynuclear gromatic hydrocarbon
ne 59756-60-4 Sonar
nidol 56425913 Cuflass

Water Quality Goals - August 2000

Items in parentheses are footnotes. # = carcinogen. R = reproductive toxin.
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90SOT

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/ (ppb) unless noted

"ANIC
STITUENT

Californla Taxlcs Rule

Crltarla

{USEPAY

Intand Surface Watars

neciosed Bays

& Estuaries

Human Heatth

-day Average)

Freshwater Aquatic Life Protection

Human Health

Drinking Water Sources;
{consumption of water

Other Watars

) o

Continuous Maximum
c trati ¢

G

(30-day Average}

and ic organisms)

ption onty)

{4-day Average) {1-hour Average) M

00;18“"_\2'1;" only

Conceniration
(4-dtay Average)

Maxinwm
Concantration
{1-hour Averaga)

Saltwater Aquatic Life Protection

Instantaneous
Maximum

nit

nate

1g agents (MBAS)

afen

s
‘dehyde

acid

smylhydrazino)}-4-{5-nitro-2-
iszole

Lal

0.00021 {113)

0.00021 (113)

0.0038 {114) 0.52

0.00021 {113)

0.0036 (114)

0.053

0.00010 {113)

0.00011 {113)

0.0038 {114) 0.52

0.00011{113)

0.0036 (114)

0.053

0.00075 (113)

0.00077 (113}

0.00077 (113)

0.44 (113,143)

50 (112,143)

50 (113,143)

240 (143)

17,000 (143)

17,000 {143}

1.9{113,143)

8.9 (113,143)

8.9 (113,143)

in

0.0044 {113)

0.043 {113)

0.049 (113)

{1,2,3-c.d)pyrens
™

‘ne

A acetate

Water Queality Goals - August 2000

ltems in parentheses are footnotes. # = carcinogen. R = reproductive toxin,
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60SOT

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l(ppb) unless noted

Californla Public
Health Goal (PHG}
Drinking Water Standards (California & Federal) In Drinking Water
Maximum Contaminant Levels (MCLs) {Office of Environmental Californla State Action Levels Other
ANIC Calfornia Dept. of Health Services ! U.S Em tal Protection A Health Hazard Department of Health Satvices ‘ Taste & Odor
STITUENT Primary MCL.___ |  SecondaryMCL | PimaryMCL | _ Secondary MCL MCL Goal Assessment) Toxlcity I Taste & Odor Thrashold
4 alooho! 270 (126}
A acetate 150 (126)
A alcobot 10.000 {126 ]
oNe 5400 (126)
aatin
xanol 160,000 (126)
Wl acetate 1600 (128!
wlamine 4900 {126)
W ather 0.8 (126)
! methyiphosphonate
i mathyl phosphonic acid
en
3
ng 100 (49)
n
arping
cotate
ubacetaie
)
ion 160
anhydride
hydrazide
ipha-C
ilan
1at chioride
s
15 oxlda
oxiie 1000 (126}
5
ylohitrile
nidophes
wl 740,000-(126)
athion
.
gychior 407 30 (100} 40 40 30 4700 (125)
- acetate 3000 {126)
acrylate 2.1 (126)
acrvionitrile 2100 (126)
amine 2400 (126)
n-amyt ketone 280 (126}
wandine 18,000 {126)
f-butyl ether (MIBE) 13 5 13 1510 85 (10)
n-buty! ketone 250 (126)
ylcholanthrene
ylchrysene
sycichexane 150 {126)
Tethylcyciohaxanot 6,000,000 (126) |

Water Quality Goals - August 2000

Items in parentheses are footnotes. # = carcinogen. R = reproductive foxin.
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OTSOT

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS. in ug/l (ppb) unless noted

USEPA Integrated

Drinking Water Health Advisories or

One-ln-a-Mlllion IRcrementat California
Risk information Suggested No-Ady Resp Cancer Risk Estimates for Drinking Water Proposition 65
System (IRIS) Levels (SNARLs) CaVEPA Cancer USEPA USEPA National Academy Regulatocy
Ref Dose for toxicity other than cancer risk Paotency Factor Integrated BDrinking Water of Sclencas (NAS) Leveiasa Agricuftural
iANIC as a Drinking Hational Academy 2% a Drinking Risk information Health Advisory Drinking Water Brinking Water Water Quality
STITUENT Water Level (60) USEPA | of Scl (NAS) Water Level (102) System (IRIS) or SNARL and Mealth Level (14} Goals (78)

A alcohol
A acetate
A alcohol 2100
rone 140 100 44 (C) 40(C)
aln 100G
sanol
¥ acetate
w ether
i methwiphosphonate 700 [{»)]
wl methyf phosphonic ackd 700 o __
en 35 (C}
3 0.0022 0.011 0.02 #R
ne 100 (10.92y,49}
m 14 2#({68)
arping 0.0045 0.045#
tetate 0.13 (82) 1.5#
ubacetate 092 08
1 14 (5] R
B 1400
jon 140 100 160 o)
anhydiige 700
hydrazida 3500 4000 ()}

35 35 #

11 4 8.75 D) i

70

7
ipha-C 0.029 0.3 #
an 0.00027 0.0025 #R
\at chioride 210
)] 0.2
35 oxida 0.2
oxide

xyt 420
:ryfonitrile 0.7
nidoptios 0.35
wl - 3500
athion 9.7 {C)
vl 180 200 175 (E)
yychlor 35 40 700 (D) {0)
acetate .
acrylate [(3)]
acrylonitrite
amine
n-asmyl ketone
wylaniing
t-butyt ether (MIBE) 200 19
n-butyt ketone
yicholanthrene 0.0016 015 #
yichrysene 0.0029 {83) 0.0025 % (68)
Zvclohexane
ethylcyciohoranol

Water Quality Goals - August 2000

Ttems in parentheses are footnotes. # = carcinogen. R = reproductive toxin.
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WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l(ppb) unless noted

Californmia Toxics Rule Criteria {(USEPA)

Inland Surface Watsrs Enclosad Bays &4 Estuaries

Human Health Fvﬂ-dayAverage) Froeshwater Aguatic Life Protaction Human Health Saltwater Aquatic Life Protection
Drinking Water Sources| Othar Waters Continuous ) Maximum {30-day Average) Continuous Maximum
ANIC {consumption of water {aquatic organ} T i C I T g = trath Concentration instantanecus

STITUENT and aquati nption only) {4-day Average) {1-hour A ge) M ion only {#-ctay Average) {1-hour Average) Maximtim

thylenebis{2-chloraniline)

sthylenebis(N.N-

wdrazine sulfate

fspaml ketone

isobutyl carbinol

isobutyl ketone (MIBK)

isopropyl ketone

merca)

mercury

methacrylate

methanesulfonate

y-1-nitroanthraguinone

yi-N'-nitro-N=-
Juanidine

yiolacrylamide

parathion

n-propyl ketone

Asthylstyrene

hiouracil

_ shior

2in

idazole

's ketone

dn C

-]
‘otaline

furylidene)-amino}-2-
linone

glene

thylamine

amide

iacetate, trisodium

iacetic acid

scenaphthene

o-anisidine

nzene 17 (143) 1900 (143) 1900 (143)

wne

L)

Tuorene

Water Quality Goals - August 2600 ltems in parentheses are footnotes. # = carcinogen. R = reproductive toxin. Organics Page 58
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€ETSOT

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/ (ppb) unless noted

USEPA National

Recommended Ambient

Watar

Quality Creltesrls

Human Haalth and Wolfare FProtection Freshwaler Aquatic Llife Protection
Non-Cancer Haalth Effects One-in-a-Milllon Cancor Risk E: Recoemmandad Crilterla
Sourcas of Ciher Waters Sources of Other Waters Continuous Maximum Texlcity Information
ANIC Drinking Water | {: gank Drinking Water | (aquatic organism| Taste & Ocor Concentration Concentration Insta {Lowsst Obsarved Effect Leval}
STITUENT {water+organisms) ption only}| (watectorganisms)) consumption only))  or Welfare | {4-Gay Average) | 24-hour Average | {1-hour A Maximum Acute I Chronic
azone
irofurfurylidena)-armino]-2-
shdinone
-Mito-2-furyl)-2-
Alacetamida
aniding
sthane
enol 230(88) 150 (38,88}
shenal 230 (88) 150 (38,88]
shengl 230 (88) 150 (38,88)
. enals 230

Hopans
Jopana
yTeng
nrene -
mines 0.0008 1.24 SB50
sodi-n-butytamine 0.0064 (51) 0.587 (51 5850 {S6)
sodiethanolaming 00125 (68) 1060 {58) 5850 (56}
sodiethytamine__ * 0.0008 (51) 1.2(51) 5850 (56)
sodimathytamine 0.00069 8.1 9850 (56)

i 5.0 16 5850 (56)
sod) amine 5850 {56)
sedipropylaning 0.005 1.4 5850 {56)
sa-N-sthylurea
somathylathylamine 2.0016 (68) 0.219 {88) 5850 (56)
30-N-methylurea
so-N-methyiurethane ‘
somethytvinylaming 5850 (56)
somorpholine
sonomicoting
30 ridine
sopyrroliding 0.016 91.9 SBED (56)
3088rcosine
toluene
onachior
1enol &5 (88} 25.0 (88)
jrdaly
xin A
ynodiphenyt ather 360 [58) 122 {58
easa (51,128} (51,128) (51.129)
1
zon
dane
rfen
strazol

0.0044 (41} 0.049 (41)

at
an 0.013 0.065

Water Quality Goals - August 2000

Ttems in parentheses are footnotes. # = carcinogen. R = reproductive toxin.

Organics Page 63
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TFPSOT

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l (ppb) unless noted

ANIC
STITUENT

USEPA National

Recommended Amblent

Water

Quallty Criteria

Human Health and Welfare Protection

Freshwater

Agquatic

Life

Protection

Non-Cancer Health Effects

Sources of Other Waters
Drinking Water | {aquatic organism
watertorganisms)| consumption oty

Sources of
Drinking Water
| {weatartorganisms)

Ona-in-a-Milllon Cancer Risk Estimata

Other Waters
{aquatic organism

Taste & Odor

of Wetfate

Recommended Criteria

Continuous
Concentration

| {&-day Average} |

24-hour Avera

Maximum
o P

Taoxlcity Information
{Lowest Obsarved Effect Lavel)

1-her Ave

] Maximumn

Acute

Chionle

]

Other

ztamide

ncab

3.1 {151)

iodianfine

snate-methyl

200,000

17,500

0.00073

000075

0.0002

073

10(51)

athrin

uron

ribromeb

tn

0.063

046

fon

vacetic aoid

‘vacefonitrile

richlorobenzena

250 (22)

50 (22,23)

richlor

250 (22}

50 (22.23)

obenzenes

250 (22)

richlorethane

18,000

50 (22,23)

richloroethana

0.60

42

18,000

osthylene (TCE)

45,000

21,900 {31)

‘ofiuvoromethana

043

11,000 (20)

richiorophenol

9300

-

richiorophenal

21

6.5

970

richloropropane

richloropropane

richioro-1,2, 2-triflugroethane

ansa

aming

in

wlamina

rimethyfbenzene

rinttrobenzene

shenol

150 (33,88)

oluene (TNT)

1Zziridin ine sulfida

~divromopropyl)phosphate

han-P-1

han-P-2

e

alktehyde

1

olin

wiste

onide

Water Quality Goals - August 2000

Ttems in parentheses are footnotes. # = carcinogen. R = reproductive toxin.
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EPSOT

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l (ppb) unless noted

ANIC
STITUENT

Numerical

Californlia
Watsr

OQcean

Pltan

Quality ObjJectives

Saltwater Aquatic Life Protection

USEPA Natlenal Recommended Ambient Water Quallty Criteria

Human Health
(30-day Average)

Marine A

uatic Life Protection

Recommended Criteria

aquatic organism|

CONS| on!

G-month 30-day
Meodian A

Tday
Average

Saily
Maxinum

instantancous
Maximum

Concantration
L(‘-_dgﬂ_ms_el

24-hour Average|

Maximum

(1-hour Ay

Concentration | Instantanecus’

Maximum

Toxlicity Information
{Lowsst Observad Effect Level)

Acuts

Chronie

Other

etamide

ncarb

iodianiling:

anate-methyl

2a

© d¥socyanats

dina

dine hydrochloride

0.00021 #

0.0002

0.21

0.0014

0.010

037

160 (22

129 (22)

169 (29)

129 (22)

160 {22)

129 (22)

540,000

31,200

43,000

274

12,000 (20)

8400 {20)

11,500 (20,82)

1(87)

4 (87)

10(87)

0294

1(87)

4(87)

10 (87)

richtoro-1,2,2-trifluorcsthanea

ane

‘amine

lin

ylamine

Amathyibenzens

rinitrobenzene

ghycencl

phenol

3086)

120 (36)

4350 (88)

toluene {TNT)

olin

setate

-omide

Water Quality Goals - August 2000

Items in parentheses are footmotes. # = carcinogen. R = reproductive toxin.
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STPSOT

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l(ppb) unless noted

California Public
Health Goal (PHG)
Drinking Water Standards (Callfornia & Fedaral) in Drinking Water
Maximum Contaminant Lavels (MCLs) {Office of Envirommental Californla State Action Lavels Othor
ANIC California Depd. of Health Services i U.S. Environmental Protaction Agency Health Hazard of Hsalth Services| Taste & Odor
STITUENT Primary MCL J Sacondary MCL | Primary MCL I Sooo“nd;_al_'!ﬂct | MCL Goal Assessment) Toxichy Taste & Odor Thresholds
Horide 0.5 2 2en0 0.043 (100) 3400 (126)
‘uene 420 {126)
in
[ 1750 i 10,000 20 {100) 10,000 1800 17 (26,126)
idine 1800 {126)
idine:

Water Quality Goals - August 2000 Items in parentheses are footnotes. # = carcinogen. R = reproductive toxin. Organics Page 85



9VvSOT

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/l(ppb) unless noted

USEPA Intagrated Drinking Water Health Advisories or Ona-in-a-Million I'ncremental Callfornia
Risk information Suggestad No-Ady Resp Cancer Risk Estimates for Drinking Water Proposition 65
Systesn (IRIS) Levels (SNARLs) Cal/EPA Cancer USEPA USEPA National A<ademy Reguiatory
Raf Dose for toxicity other than cancer risk Potency Factor Integrated Drinking Water of Sciences {NAS) Levolasa Agricultural
ANIC as a Drinking | Mational Academy as a Drinking Risk Information Health Advisory Drinking Water Driniing Water Water Quality
STITUENT Water Lavel (60} USEPA of Sciences (NAS) Water Level (102) System (IRIS) or SNARL and Health Level (14) Goals {78)
1arida Fal 3000 (10-day) 013 0.048 / 0.096 (156) 0.02 {A) 1.1 154
Augne
n 2 R
(8) 14,000 10,000 (68 {0y {D.58)
idine
e 50 # (68)
350 35
87.5

Water Quality Goals - August 2000

Items in parentheses are footnotes. # = carcinogen. R = reproductive foxin.
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WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS in ug/l(ppb) unless noted

Californla Toxles Rule Criteria {USEFPA)
Intland Surface Waters Enclosed Bays & Estuarles
Hignan Health_{30-day Average) Freshwater Aquatic LIfs Protection Human Health Saitwater Aquatic Life Protection
| Drinking Water S Other Waters Continuous Maximum (30-day Average) Continuous Maximum
‘ANIC ‘(consumption of water | {aquatic organk c i [ tration Inst quatic organt G Concantration instantaneous
STITUENT, and aquatic organisms) only} {4-day Avarage) 1-hour Ay Maximum tion onfy (#-day Average} {1-hour Avorage) Maximum
hloride 2{113,143) 525 (113.14%) 525(113,143) i
Huene
in
is)
dine
idina

Water Quality Goals - August 2000

Items in parentheses are footnotes. # = carcinogen. R = reproductive toxin.

Organics Page 88




6vSOT

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inugl (ppb) unless noted

California Ocean Plan USEPA Natlonal Recommended Amblont Water Quallty Criteria
Numsrical Water Quallty Objectives Saltwater Aquatic Life Protacticen

Human Health Recommended Criterla

(30-day Average) Marine Aquatic Life Protection c Maximum Toxicity Information
-ANIC aquatic organism 6-month I 30-day T-day Daity tant G G i wous | (Lowest Observed Effect Level)
STITUENT consumption onhf Median Average Average Maxil Maximum (4-day A ge) | 24-hour A 1=hour A Maximum Acute Chronic | Other
Horide 36#
Seng
in
{s)
lidine
lidine

Water Quality Goals - August 2000

Items in parentheses are foomotes. # = carcinogen. R = reproductive toxin.
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WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS inug/ (ppb) unless noted

Chemical
Abstracts
Service
-ANIC Registry
STITUENT Number Synonyms and Abbreviatlons
hloride 75014 vC Chioroethene Chioros
Auene 25013-154 Methy! styrene
in 81-81-2 Coumadint Coumafen
{(s) 1330-20-7 o-Xylene m-Xylane Xy
idina 1300-73-8 | Amino-2,4-dimethylbenzene 2.4-Dimethylaniine _
idine 87-62-7 2 6-Dinethylaniing Aming-2,6-dimethybenzene
12122677 Dithane Z-78 .
137304

Water Quality Goals - August 2000

Items in parentheses are footnotes. # = carcinogen. R = reproductive toxin,

Organics Page 90



TSSOT

WATER QUALITY GOALS FOR ORGANIC CONSTITUENTS

FRESHWATER AQUATIC LIFE - PENTACHLOROP

HENOL

Californla Toxlcs Rule and USEPA National Recommanded Water Quality Criterla to Protect Freshwater A

quatic Life (sxprossed as dissolved metal)
Pentachlorophenol :
Continuous Cone.| Maximum Conc. 70 r
pH 4-day Avg. (ugh) | 1-hour Avg, (ugh)|
6.0 24 a2 65 ]
61 27 35 1 ~ Criteria Continuous Concentration (4-day Average) = e[1.005(pH)-5.134] /
6.2 30 39 ] _ . . - /
60 — — Criteria Maximum Concentration (1-hour Average) = e[1.005(pH)-4.869]
6.3 33 43 ] 7
] /
64 ar . 43 1
55 i
6.5 4.0 : 53 1 -7
66 45 58 g 1 /
B 50 g
67 50 6.5 = 1 /
68 55 7.1 ‘é I / ‘
S 45 - Vd
6.9 6.1 79 = /
7.0 67 87 B /
w b ,
74 7.4 956 g 40 7
72 8.2 11 e 7/
o 351 /
7.3 90 12 _g 1 /
7.4 10 13 z I , 7/ /
75 1 14 g 307 7
76 2 16 21 JRe /
77 14 18 E’ 25 //
3“7
7.8 15 19 g 1 -7 /
= | P
79 17 2 2 2 -
= -
8.0 18 2 o P
] -
B.1 20 2% 15 1 - -
8.2 22 2 t
1 -
8.3 25 32 10 1 — —
g4 277 36 T —
+ I w—
85 3a 3 5 T o
4 e — —_
86 33 4 V’/
87 il 8 0 . M W' e — —t ——t :
8.3 4 53 6.0 6.5 7.0 7.5 8.0 8.5 9.0
89 45 59 p H
8.0 50 5
From References 17 and 26, Organics Page 91
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84)

{85)

(86)
CH)
(88)
(89)
(90}
(91
{82)
93

(95)
(95)
o7

{98)

(99)
(100
(101)
(102)
(103)
(104)
(105)
(106)
(107)
(108)

(109)

{110)
(111
(112)
(113)
(114}

{115)
{1 16)

(117)
(118)
{119)
{120)
(121)
{122)

FOOTNOTES

At no time exceed 5 NTU; systems that filter must not exceed 1 NTU {0.5 NTL for conventional or direct fitration) in at
teast 95% of daily samnples in any month. Effective December 2001, 0.3 NTU for conventional or direct filtration
systems serving >10,000 people. ProposedﬂSNWSﬂhpemenﬁleand1N1Umnnumbrsysteumsemm
<18,000 peopla.

ExpH d as total 1 this National Taxics Rule criterion applies to SF Bay through Susiin Bay and
Sacramento-San Joaquin Detta, Salt Stough, Mud Slough (north), and San Joaquin River, Sack Dam to mouth of
Merced River; does not apply to San Joaquin River, mouth of Marced to Vemalis; sea reference 23.

For nonchiorinated phenolic compounds,

For chiorinated phanolic compounds.

For nifrophenols.

Expressad as nitrogen.

For total chiorine residuat; for intermittent chiorine sources see Chapter IV, Table B of Reference 28.

Second value from Reference 16.

For 3,3"-Dichlorobenzidine and is salts.
Basedontoﬁdtyo!bmzo(a)pyreneandPomncyEquWabanamsdcaUEPA, OEHHA; see Reference 18.
Criterion refers to the inorganic form only.

For the pentavalent form.

ECSOfareashmoyshrembryos

Expressed as total recoverable; this National Toxdcs Rule criterion appties to SF Bay frough Suswin Bay and
Sacramento-San Joaquin Delta, Salt Slough, Mud Stough {north), and San Joaquin River,Sack Dam to molth of

Merced River; does not apply to Grassland Water District, San Luls National Wikflife Refuge, and Los Banos State
Wildlife Refuge; see reference 23.

For total residual chiorine,

For sum of chicrine-produced oxidants.

Proposed; applies only to second value i mone than one value is isted.

MFL = milion fibers per kter; kmited to fibers tonger than 10 um.

Assumas 70 kg body weight and 2 fiters/day water consumption,

As nifrogen (N); in addition, limit for fotad nitrate + nitrite = 10,000 uglL (as N).

Based on andosulfan; USEPA Water Qualty Advisory; Reference 13.

No more than 0.05% monomer when dosed at 1 mg/l. for drinking water treatment; see Reference 2.

For five haloacetic ackls (sum of mono-, di-, and trichloroacetic ackis and mono- and dibromoacetic acids).
Unleaded; based on benzene.

For molecules with 60% chlorine or greater by molecutar weight; applies only to second value if more than one value
listed.

| fluoride lavel and (range) vary with annual average of maximum daily air temperature; 50.0 to 53.7 degrees F -

1.2 {1.1- 1.7) mg/L, 53.8 to 58.3 degress F - 1.1 (1.0 - 1.7) mgiL; 53.4 to 63.8 dogrees F - 1.0 (0.9 - 1.5) mo/L; 63.9 to
70.6 degrees F - 0.9 (0.8 - 1.4) mglL; 70.7 fo 79.2 degrees F - 0.8 {0.7 - 1.3) mg/L; 79.3 to 90.5 degrees F - 07(06-
1.2) mgi

Picocuries per liter; including Radium-226 but excluding Radon and Uranfum.

MCL inchudes this “Action level” to be exceeded In no more than 10% of samples at the tap.

Criterion axpressed as unionized ammonta; criteria based on total ammonia are shown on Inorganics Paga 14,
Based on carcinogeniciy at 1-in-a-miffon risk level.

Developed as 24-hour average usinig 1980 USEPA Guidelines; but applied es 4-day average in the National Toxics
Rudle, reference 22,

Criterion most appropriately applied to the sum of alpha-Endosulfan and beta-Endosulfan. Reference 26.

Applies saparately o Aroclors 1242, 1254, 1221, 1232, 1248, 1260, and 1016; based on carcinogenicity at 1-n-a-
mitiion risk level.

Effluent limitation for wastes discharged o waters.

For the sum of Aroctors 1016, 1221, 1232, 1242, 1248, 1254, and 1260,

Cancet dassification not supported by ingestion data.

For isomers with chloripes in 2,3,7 and 8 positions.

Cancer rigk may not be Iinear with dose above 50 ug/l.

For the oxide form.

Water Quality Goals - August 2000

(123)
(124)
(125)
{126)

(120
(128)
(129)

(130)
t131)

(a3

(133)
(134)
(135)
(136)

(137)
(138)
(129)

(140)

(441)
(142)

(143)
(144)

(145)
(146)
(147)
(148)
(149)

(150)
(151)

(152)

(153)
(154)

(155)
(156)
(157)

For the pentoxide form.

For the gas phase.

Applies to first value if more than one vatue kistad. From Reference 7.

Applies to second value if more than one value listed. Water-dition odor threshold catciiated from air odor thrashold
using equitibrium distributions. From Reference 29,

For protection of of marine
Virtually free from oRt and grease, particularly from the tastes and odors that emanate from petroleum products.
0.01 of the lowest continuous flow 96-hour LCS0 to | important frash
mmmmmwmmmmmmummm&m
nonpetroleum olfs of vegetable or animal origin, as well as petroleum derived oils.

Waters shall be virdually free from substances producing objecionabls color for assthefic purposes; the source of
supply should not excead 75 color units on the plafinum-cobalt scale for domastic water supplies.

| d colot, iy combination with turbidity (suspended and seltieable sclids) should not reduce the depth of the
compensation point for photosynthetic activity by more than 10% from the seasonally established nom for aquatic ffe.
Far open ocean waters where depith is substantially greater than eupholic zone, pH shoukd not be changed > 0.2 units
ﬁunmmnmmhgmﬂmwhwmoumdwaswas. For shaliow highly productive coastal and

areas where nab ming pH varfations approach the lethal kmits of some species, change ln pH
shoddhen\nidedbmlnanymseslwldnotexeaedmtorﬁedmhr ie., 6510 90

For chlarides and suifates in domestic water supphes.

Based on the assumption that 7.2% of Cris CriVI).

Exp d as tolal ble; may ba rted to a value expressed as dissolved by muttiplying by 0.922,

The Maximum Concentration Isaqual li 1![(!’11'185.9) + (12/12.83)], where f1 and 2 ara the fractions of fotat sefenium
that are treated as sok

Expressed as free cyanide (as CN).

Not toxic to aquatic organisms at or below the solubliity Bmit of this chemicst. Reference 26.

The derivation of this criterion didf not consider exposure through the diet, which s probably important for aquatic life
occupying upper trophic levels, Reference 26,

Criterion derived from data for inorganic mercury (II), but is applied to total mercury. It wilt probably be underprotactive
if a substantia! portion of mercury in the water column is methylmercury, Derivation of criterion did not consider
exposure through the diet, which is probably important for aquatic Bfe cccupying tipper trophic levels, Refarence 26.
See Raferance 16, '
CrlteﬁadonotappfthaterssubiedhwamquamyobjadﬁvashﬁbbsII#-ZAandIII-?.BofmeSanFrandsmBay
Reglonal Water Quality Controt Board's 1986 Basin Plan. See Reference 17
meseuﬂuhmmwgademdﬁcCemmmhmeNaﬁonﬂTmRuk.Rmz&
Applies to “TCOD Equivatents” calculated from the concentrations of 2,3,7,8-chiorinated dibenzodicxins and 2,3,7.8-
chiorinated dibenzufurans and their comesponding taxic equivalency factors (TEFs); see Reference 27,

Nao more than 0.01% monomer when dosed at 20 mg/L for drinking water treatment; see Reference 2.

From Reference 31. .

Effective 1211701 for surface water systems sorving > 10,000 people; effeclive 12/17/03 for all other systoms.
Effective date postponed.

100 ug/. TTHM MCL effective until 12/17/01 for systems serving >10,000 people, henBﬂtglLMCLlseﬁ'ecﬂve
effactive date for 80 ug/L MCL Is 12/17/03 for all other systems.

Applies to the lithium salt. )

Critetion derived by the California Depariment of Fish and Game; not 2 national recosmmended criterion. Applies to
first value If more than one value is listed. From Reference 32.

Interim criterion derived by the California Department of Fish and Game; not a national recommendad criterion.
Applies to first value # more than ona value Is isted. From Reference 32.

For the (+2) valence state.

Second and third values are draft criteria. Second value derived using nonfinear approach assuming a relafive source
confribution. Mmhemmhmrawmmtammmmwm

A based on inhalation axposure dafa / D based on oral exposure data.

Aduit exposure / exposure from birth.

Action Level temporarily at 1-n-100,000 risk level,

Footnotes Page2
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California Regional Water Quality Control Board

Central Valley Region
‘ Steven T. Butler, Acting Chair
Winston H, Hickox Gray Davis
Secretary for Sacramento Main Office : Governor
Environmental Internet Address: http:/fwww.swrcb.ca.gov/~rwqeb5
Protection 3443 Routier Road, Suite A, Sacramento, California 95827-3003

Phone {916) 255-3000 » FAX (916) 255-3015

TO: Technical Staff FROM: Jon B. Marshack, D.Env.
and Other Interested Persons Senior Environmental Specialist
Environmental/Technical Support

DATE: 11 October 2000 SIGNATURE: % .} M/

SUBJECT: NEW PUBLIC HEALTH GOALS FOR CHEMICALS IN DRINKING WATER

In September 2000, the California Office of Environmental Health Hazard Assessment (OEHHA)
adopted six new Public Health Goals (PHGs) for chemicals in drinking water, PHGs are levels of
drinking water contaminants at which adverse health effects are not expected to occur from a lifetime of
exposure. The California Safe Drinking Water Act of 1996 (Health and Safety Code Section 116365)
requires OEHHA to adopt PHGs based exclusively on public health considerations. PHGs adopted by
OEHHA will be considered by the California Department of Health Services in establishing or rev1smg
primary drinking water standards (California Maximum Contaminant Levels, or MCLs).

PHGs and other toxicological criteria may be used to evaluate compliance with narrative water quality
objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial uses involving human
exposures (e.g., municipal and domestic supply or “MUN"). Therefore, ambient groundwater or surface
water with chemical concentrations above PHGs could be interpreted as violating water quality
objectives if the waters are designated MUN.

The new Public Health Goals for drinking water are as follows:

Carbofuran 1.7  ug/L (ppb)
Carbon tetrachloride 0.1 ug/L (ppb)
Dichloromethane (Methylene chloride} 4 ug/L (ppb)
Diquat 15 ug/L (ppb)
Thiobencarb’ 70 ug/L (ppb)
Vinyl chloride ' 0.05 ug/L (ppb)

Technical support documents for these PHGs are available in electronic format. Please contact me by
phone (916-255-3123 or CalNet 8-494-3123) or by e-mail (MarshaJ@rb5s.swrcb.ca.gov) if you need
one or more of these documents or if you have any questions.

cc: Frances McChesney, Office of the Chief Counsel, SWRCB
Tim Regan, Office of the Chief Counsel, SWRCB

' This PHG covers the parent compound, (thiobencarb), its chlorobenzyl and chlorophenyl moiety-containing degradation

products and oxidation products such as thiobencarb sulfoxide, thiobencarb sulfone, and 4-chlorobenzosulfonic acid.

California Environmental Protection Agency
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California Regional Water Quality Control Board

Central Valley Region
Winston H. Hickox _ Gray Davis
Secretary for Sacramento Main Office Governor
Environmental Internet Address; hitp://www.swrcb.ca.gov/rwgch3
Protection " 3443 Routier Road, Suite A, Sacramento, California 95827-3003

Phone (916) 255-3000 « FAX (916) 255-3015

TO: Technical Staff FROM: Jon B. Marshack, D.Env.
~and Other Interested Persons Senior Environmental Specialist
‘ ' Environmental/Technical Support

DATE: 5 December 2000 SIGNATURE: % } M

SUBJECT: NEW ACTION LEVELS AND IRIS CRITERIA FOR DRINKING WATER

DHS Action Levels

In October and November, the California Department of Health Services published eight new Action
Levels for chemicals in drinking water. Action Levels are health-based advisory levels for chemicals
that do not yet have primary Maximum Contaminant Levels (MCLs). The new Action Levels for
drinking water are as follows:

Vanadium .15 ug/L (ppb)
sec-Butylbenzene ’ 260 ug/L (ppb)
tert-Butylbenzene 260 ug/L (ppb)
Isopropylbenzene (Cumene) 770 ug/L (ppb)
N-Methy! dithiocarbamate (Metam sodium) 20  ug/L (ppb)
Methylisothiocyanate (MITC) 50 ug/L (ppb)
n-Propylbenzene 260 ug/L (ppb)
2,3,5,6-Tetrachlorotherephthalate 3500 ug/L (ppb)
USEPA IRIS Criteria

Since August, USEPA has published revisions to their Integrated Risk Information System (IRIS)
database. IRIS contains two types of toxicologic criteria, reference doses for non-cancer health effects
and cancer risk levels. Drinking water concentrations may be derived from these criteria using standard
toxicologic assumptions.! The new and revised IRIS criteria as drinking water concentrations are as
follows:

' See “Selecting Water Quality Goals” in the CVRWQCB report 4 Compilation of Water Quality Goals (August 2000).

California Environmental Protection Avency
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Technical Staff -2- 5 December 2000

Reference Dose 10 Cancer Risk Level
Chloral hydrate 70 ug/L (ppb)
Chlorine dioxide 210 ug/L (ppb)
Chlorite (sodium salt) 210 ug/L (ppb)
Vinyl chloride _ 0.048 ug/L (ppb) adult exposure

0.024 ug/L (ppb) exposure since birth

The difference between the two vinyl chloride criteria is the assumed exposure duration.

Action Levels, IRIS criteria and other toxicologic limits may be used to evaluate compliance with
narrative water quality objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial
uses involving human exposures (e.g., municipal and domestic supply or “MUN”). Therefore, ambient
groundwater or surface water with chemical concentrations above DHS Action Levels could be
interpreted as violating water quality objectives if the waters are designated MUN.

The above criteria and the six Public Health Goals adopted by OEHHA in September (see my memo of
11 October 2000) are not contained in the August 2000 edition of Water Quahty Goals. The Water
Quality Goals report and updates may be obtained on the internet at
www.swrcb.ca.gov/rwqcb5/wq_goals.

Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at
marshaj@rb5s.swreb.ca.gov if you have questions. .

cc: Frances McChesney, Office of the Chief Counsel, SWRCB
Tim Regan, Office of the Chief Counsel, SWRCB
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.Q California Regional Water Quality Control Board £53

Central Valley Region ’
: Robert Schuneider, Chair - g
Winston H. Hickox . Gray Davis
Secretary for Sacramento Main Office Governor
Environmental Internet Address: http:/Awww.swrch.ca.govirwqebs '
Protection 3443 Routier Road, Suite A, Sacramento, California $5827-3003

Phone (916) 255-3000 » FAX (916) 255-3015

TO: Technical Staff FROM: Jon B. Marshack, D.Env.
and Other Interested Persons Senior Environmental Specialist
Environmental/Technical Support

DATE: 8 February 2001 | SIGNATURE: ﬂ % M

&

SUBJECT: WATER QUALITY GOALS UPDATE

This is the third notice of changes since the publication of the August 2000 edition of 4 Compilation of
Water Quality Goals. This notice contains an explanation of the most recent changes as well as
instructions for updating your copy of that document to reflect all three notices. The Water Quality
Goals report and all updates may be obtained on the internet at www.swrcb.ca.gov/rwqcb5/wq_goals.

New Arsenic MCL

On 22 January, USEPA adopted a new drinking water standard for arsenic. The new Primary Maximum
Contaminant Level (MCL) of 10 ug/L is lower than California’s current MCL of 50 ug/L. The Safe
Drinking Water Act requires that State MCLs be equal to or lower than federal MCLs; so, expect to see
a new California MCL for arsenic in the near future. MCLs are not purely health protective
concentrations, They include technologic and economic factors associated with providing municipal

water at the tap.

Arsenic in drinking water at concentrations lower than the MCL are associated with significant adverse
health effects. Arsenic is 2 known human carcinogen. USEPA adopts MCL Goals at a level that
represents no health risk. Because exposure to any amount of a carcinogen is theoretically associated
with some risk of getting cancer, USEPA sets MCL Goals for known and probable human carcinogens
at “zero.” A new MCL Goal for arsenic has been set at this level. The one-in-a-million cancer risk level
—the concentration of arsenic in drinking water associated with one additional cancer case in a million
persons exposed over their lifetimes — has been estimated at 0.02 ug/L. In interpreting the narrative
Toxicity objective in the Basin Plan for carcinogens, we normally cite the one-in-a-million cancer risk
level as the de minimis or negligible level of cancer risk associated with involuntary exposure of humans
to municipal and domestic water supplies. However, natural background concentrations of arsenic in
most locations are expected to exceed this concentration.

California Environmental Protection Agency
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Water Quality Goals Update ' -2- : 8 February 2001

Arsenic exposure is also associated with other adverse health effects, including cellular necrosis, skin
lesions and abnormal nerve conduction. USEPA’s Integrated Risk Information System (IRIS) database
includes a reference dose (RfD) for arsenic. The RfD can be converted into a concentration of arsenic in
drinking water that should protect against non-cancer health effects. That concentration is 2.1 ug/L.

The state Office of Environmental Health Hazard Assessment is expected to propose a Public Health
Goal for arsenic in drinking water in the near future.

Radionuclide MCLs

On 7 December, USEPA revised the federal drinking water regulations for radionuclides. A new federal
Primary MCL was adopted for uranium at 30 ug/L, with an effective date for community water systems
of 8 December 2003. Because radionuclides are carcinogens, MCL Goals of “zero” were also adopted
by USEPA for gross alpha particle activity, gross beta particle and photon activity, radium-226 plus
radium-228, and uranium. '

The current California Priniary MCL for uranium — 20 picocuries per liter (pCi/L} — is in different units
than the new federal MCL. The Department of Health Services plans to propose adoption of a new
California Primary MCL for uranium that is equal to the new federal MCL.

Methylmercury Water Quality Criterion

In late January, USEPA issued a new recommended Ambient Water Quality Criterion for
methylmercury to protect human health from exposure to mercury from the aquatic environment. The
new criterion is 0.3 mg methylmercury per kg of fish or shellfish tissue. It replaces older recommended
human health criteria for total mercury in surface waters. The promulgated California Toxics Rule
criteria for human health protection from mercury in sources of drinking water (0.050 ug/L) and in
waters that are not sources of drinking water (0.051 ug/L) are unchanged, and still enforceable.

“[US]EPA concluded that it is more appropriate at this time to derive a fish tissue (including shellfish) residue
water quality criterion for methylmercury rather than a water column-based water quality criterion . . . for many
reasons. Such a criterion integrates spatial and temporal complexity that occurs in aquatic systems and that
affects methylmercury bioaccumulation. A fish tissue residue water quality criterion is more closely tied to the
Clean Water Act goal of protecting the public health because it is based directly on the dominant human
exposure route for methylmercury. The concentration of methylmercury is also generally easier to quantify in fish
tissue than in water and is less variable over the time periods in which water quality standards are typically
implemented in water quality-based. Thus, the data used in pemmitting activities ¢an be based on a more
consistent and measurable endpoint. A fish tissue residue criterion is also consistent with how fish advisories
are issuad. Fish advisories for mercury are based on the amount of methylmercury in fish tissue that is _
considered acceptable, although they are usually issued for a certain fish or shellfish species in terms of a meal
size. A fish tissue residue water quality criterion should enhance harmonization between these two approaches
for protecting the public health.” o
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USEPA is developing guidance for using the new methylmercury criterion, including procedures for
translating methylmercury concentrations in fish to total mercury concentrations in ambient surface
water or effluent.

Updating Water Quality Goals

Please make the following changes to your hard copy of 4 Compilation of Water Quality Goals, August
2000 edition, to reflect the above changes, changes discussed in my memoranda dated 11 October 2000
and 5 December 2000, and to correct a few errors and omissions:

Inorganics Page 1

Arsenic: Change USEPA Primary MCL to 10 ug/L and delete footnotes. Delete footnote for
USEPA MCL Goal. :

Boron: Add footnote (160) for California State Action Level — Toxicity.

Inorganics Page 2
Chlorine dioxide: Add entry of “210” for USEPA IRIS Reference Dose.
Chlorite: Change entry to “210” for USEPA IRIS Reference Dose.
Chromium (III): Add entry of “10,500” for USEPA IRIS Reference Dose. Delete entry, but keep
footnote, for Cancer Risk Estimates —~ USEPA IRIS.
Inorganics Page 3
Mercury, inorganic: Delete entries in the first and second columns under Non-Cancer Health
Effects.
Inorganics Page 7
-Radioactivity, Gross Alpha: Change footnote to (110) for USEPA MCL Goal.
Radioactivity, Gross Beta: Delete footnote for USEPA MCL Goal.
Radium-226 + Radium-228.: Delete footnote for USEPA MCL Goal.

Uranium: Change USEPA Primary MCL to 30 ug/L and change footnote to (159). Delete
footnote for USEPA MCL Goal. '

Vanadium: Add entry of “15” for California State Action Level — Toxicity.

Organics Page 13

Add new lines for sec-Butylbenzene and teri-Butylbenzene: Add entries of “260” for both
chemicals under California State Action Level — Toxicity.

Carbofuran: Delete footnote for California Public Health Goal.
Carbon tetrachloride: Delete footnote for California Public Health Goal.
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Organics Page 14
Chloral hydrate: Add the entry of “70” for USEPA IRIS Reference Dose.

Organics Page 25
Dichloromethane: Change entry to “4” and delete footnote for California Publxc Health Goal.,

Organics Page 37
Diguat: Delete footnote for California Public Health Goal.

Organics Page 49

~ Add new line for Isopropylbenzene: Add entry of “260” for Cahfomla State Action Level —
Toxicity.

Organics Page 55

Add new line for N-Methyldithiocarbamate (Metam): Add entry of “20” for California State
Action Level — Toxicity.

Add new line for Methylisothiocyanate (MITC): Add entry of “50” for California State Actlon
Level — Toxicity.

Organics Page 57

Methyl mercury: Add the entry of “0.3 mg/kg (161)” in the first and second ¢olumns under Non-
Cancer Health Effects.

Organics Page 73

Add new line for n-Propylbenzene: Add entry of “260” for California State Action Level —
Toxicity,

Add new line for 2,3,5,6-Tetrachloroterephthalate: Add entry of “3500” for California State
Action Level — Toxicity.

Organics Page 79
Thiobencarb: Change footnote to (158) for California Public Health Goal.

Organics Page 85
Vinyl chloride: Change entry to “0.05” and delete footnote for California Public Health Goal.

Organics Page 86
Vinyl chloride: Change entry to “0.048 / 0.024” for Cancer Risk Estimates — USEPA IRIS.
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Footnotes Page 2

Add footnote (158): This limit covers the parent compound (thiobencarb), its chlorobenzyl and
chlorophenyl moiety-containing degradation products and oxidation products such as
thiobencarb sulfoxide, thiobencarb suifone, and 4-chlorobenzosulfonic acid.

Add footnote (159): Effective 8 December 2003 for all community water systems.
Add footnote (160): Value rounded from 0.6 mg/L.
Add footnote (161): Concentration in fish or shellfish tissue.

Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at
marshaj@rb5s.swrcb.ca.gov if you have questions.

cc: Frances McChesney, Office of the Chief Counsel, SWRCB
Tim Regan, Office of the Chief Counsel, SWRCB

J¥/Marshack HD\Documents\W. Q. Goals\Compilation of Goals\WQGoals Current\New Incorporated Items\As Radionuclides MeHg\Memo.doe
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.Q California Regional Water Quality Control Board

Central Valley Region
Robert Schneider, Chair .
Winston H. Hickox Gray Davis
Secretary for Sacramento Main Office : Governor
Environmental Internet Address: http:/f'www.swreb.ca.govirwgebs :
Proftection 3443 Routier Road, Suite A, Sacramento, California 95827-3003

Phone (916) 255-3000 + FAX (916) 255-3015

TO: Technical Staff FROM: Jon B. Marshack, D.Env.
and Other Interested Persons Senior Environmental Specialist
Environmental/Technical Support

DATE: 18 April 2001 SIGNATURE: _74 % M

SUBJECT: WATER QUALITY GOALS UPDATE

This is the fourth notice of changes since the publication of the August 2000 edition of 4 Compilation of
Water Quality Goals. This notice contains an explanation of the most recent changes as well as
instructions for updating your copy of Water Quality Goals. Thé Water Quality Goals report and all
updates may be obtained on the internet at www.swreb.ca.gov/rwqcb5/wq_goals/.

Revised Aquatic Life Criteria for Cadmium

In early April, the U.S. Environmental Protection Agency (USEPA) released a new document entitled,
2001 Update of Ambient Water Quality Criteria for Cadmium. The document and a related fact sheet
may be obtained on the internet at the following address:

http://www.epa. gov/watersc1ence/crlterla/aqual1fe/cadm1um/
The document contains new national recommended criteria to protect freshwater and saltwater aquatic
life and their uses. The new criteria, especially for freshwater, are significantly more stringent than
previous national criteria from USEPA. Freshwater criteria vary with hardness as shown on the attached
table labeled “Inorganics Page 15b”. Saltwater criteria include a 4-day average of 8.8 ug/L and a 24-
hour average of 40 ug/L, both expressed as dissolved metal. Note that the Criteria Maximum
Concentrations for both saltwater and freshwater use a 24-hour averaging period instead of 1-hour.

National recommended water quality criteria are intended to provide states and tribes with information
to help them develop water quality standards pursuant to the federal Clean Water Act. These criteria are
not directly enforceable criteria, such as those in the National Toxics Rule and the California Toxics
Rule. As such, they cannot currently be applicable to California surface waters. They may be used by
the State and Regional Water Boards to develop future water quality objectives.

Public Health Goal for Aluminum

In early April, the California Office of Environmental Health Hazard Assessment (OEI-IHA) released a
Public Health Goal (PHG) of 0.6 mg/L or 600 ug/L for aluminum in drinking water. PHGs are levels of
drinking water contaminants at which adverse health effects are not expected to occur from a lifetime of -

California Environmental Profection Agency
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exposure., The California Safe Drinking Water Act of 1996 (Health and Safety Code Section 116365)
requires OEBHA to adopt PHGs based exclusively on public health considerations. PHGs adopted by
OEHHA will be considered by the California Department of Health Services in establishing or revising
primary drinking water standards (California Maximum Contaminant Levels, or MCLs). Technical
support documents for PHGs are available on the internet at the following address:
http://www.ochha.org/water/phg/

PHGs and other toxicological criteria may be used to evaluate compliance with narrative water quality
objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial uses involving human
exposures (e.g., municipal and domestic supply or “MUN™). Therefore, ambient groundwater or surface
water with chemical concentrations above PHGs could be interpreted as violating water quality
objectives if the waters are designated MUN,

Proposed Repeal of New Arsenic MCL

USEPA has proposed to repeal their new drinking water standard for arsenic, adopted on 22 January
2001. USEPA’s final determination will be reported to you in a future Water Quality Goals update.
Please see the 8 February 2001 Water Quality Goals Update for more information on water quality
numerical limits for arsenic.

Proposition 65 Listings

The California initiative statute Proposition 65, the Safe Drinking Water and Toxic Enforcement Act of
1986, makes it illegal to discharge a significant amount of a chemical known to the State to cause cancer
or reproductive toxicity to a source of drinking water. It also makes it illegal to expose persons to a
significant amount of any of these chemicals without prior notification. In December 2000,
bromoethane (ethyl bromide) was added to the list of chemicals known to the State to cause cancer. In
February, the pesticide propachlor was also added to this list. Proposition 65 information may be found
on the internet at the following address:

http://www .oehha.org/prop65.html

In February, OEHHA published a Prop. 65 Status Report, that provides updated information on safe
harbor levels -- No Significant Risk Levels for carcinogens and Maximum Allowable Daily Levels for
reproductive toxins.

Updating Your Copy of Water Quality Goals
Please make the following changes to your hard copy of 4 Compzlarton of Water Quality Goals, August
2000 edition, to reflect the above changes:
Inorganics Page 1
Aluminum: Change the California Public Health Goal to read, “600” and delete the footnote.

Inorganics Page 3

Cadmium: Change the USEPA National Recommended Ambient Water Quality Criteria for
Freshwater Aquatic life, 4-day Average and 24-hour Average to read, “see page 15b (1)”,
and delete the 1-hour Average entry.
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Inorganics Page 4

Cadmium: Change the California Toxics Rule Criteria for Inland Surface Waters for Freshwater
Aquatic Life Protection, Continuous Concentration (4-day Average) and Maximum
Concentration (1-hour Average) to read, “see page 15a (1, 1 42)”.

Inorganics Page 5 _
Cadmium.: Change the USEPA National Recommended Ambient Water Quality Criteria for
Saltwater Aquatic Life Protection, 4-day Average to read, “8.8 (1)” and 24-hour Average to
read, “40 (1)”, and delete the 1-hour Average entry.
Inorganics Page 15
Replace this page with Page 15a and Page 15b, attached.

Organics Page 20
Chlorothalonil: Change the Proposition 65 entry to read “100 #” and delete the footnote.
Daminozide: Change the Proposition 65 entry to read “20 #” and delete the footnote.

Ofganics Page 38
Ethyl bromide: Place a pound sign (#) in the Proposition 65 column.
Ethylene thiourea (ETU): Change the Proposition 65 entry to read “10 /15 #R”.

Organics Page 56
Methyl mercury: Change the Proposition 65 entry to read “#R” and delete the footnotes.

Organics Page 68

Polychlorinated biphenyls: Change the Proposition 65 entry to read “0.045 #R” and delete the
footnotes. .

Propachlor; Place a pound sign (#) in the Proposition 65 column.

Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at
marshaj@rb5s.swrcb.ca.gov if you have questions. '
Attachments (2)
cc: Frances McChesney, Office of the Chief Counsel, SWRCB
Tim Regan, Office of the Chief Counsel, SWRCB

J/Marshack HD\Documents\W. Q. Goals\Compilation of Goals\WQGoals Current\iNew Incorporated Items\Ajaril 2000\Memo doc
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OLSOT

WATER QUALITY GOALS FOR

FRESHWATER AQUATIC LIFE - CADMIUM

INORGANIC CONSTITUENTS

California Toxics Rule Criteria to Protect Freshwater Aquatic Llfe (expressed as dissolved metal)
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WATER QUALITY GOALS
FRESHWATER AQUATIC LIFE -

FOR
CADMIUM

INORGANIC CONSTITUENTS

USEFPA Natlonal Recommanded Water Quality Criteria to Protect Freshwater Aquatic L1fe (expressed as dissolved metal)
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.Q California Regional Water Quality Control Board

Central Valley Region
Robert Schneider, Chair
Winston H, Hi¢kox Gray Davis
Secretary for Sacramento Main Office Governor
Environmental Internet Address: http://www.swreb.ca.gov/rwgeb5
Protection 3443 Routier Road, Suite A, Sacramento, Califomia 95827-3003

Phone (916} 255-3000 « FAX (916} 255-3015

TO: Technical Staff _ FROM: Jon B, Marshack, D.Env.
and Other Interested Persons Senior Environmental Specialist
Environmental/Technical Support

DATE: 18 April 2001 SIGNATURE: _?Q (27 M

SUBJECT: WATER QUALITY GOALS UPDATE

This is the fourth notice of changes since the publication of the August 2000 edition of 4 Compilation of
Water Quality Goals. This notice contains an explanation of the most recent changes as well as
instructions for updating your copy of Water Quality Goals. The Water Quality Goals report and all -
updates may be obtained on the internet at www.swrcb.ca.gov/rwgeb5/wq_goals/.

Revised Aquatic Life Criteria for Cadmium

In early April, the U.S. Environmental Protection Agency (USEPA) released a new document entitled,
2001 Update of Ambient Water Quality Criteria for Cadmium. The document and a related fact sheet
may be obtained on the internet at the following address:
http://www.epa.gov/waterscience/criteria/aqualife/cadmium/
The document contains new national recommended criteria to protect freshwater and saltwater aquatic
life and their uses. The new criteria, especially for freshwater, are significantly more stringent than
previous national criteria from USEPA. Freshwater criteria vary with hardness as shown on the attached
table labeled “Inorganics Page 15b”. Saltwater criteria include a 4-day average of 8.8 ug/L and a 24-
hour average of 40 ug/L, both expressed as dissolved metal. Note that the Criteria Maximum
Concentrations for both saltwater and freshwater use a 24-hour averaging period instead of 1-hour.

National recommended water quality criteria are intended to provide states and tribes with information
to help them develop water quality standards pursuant to the federal Clean Water Act. These criteria are
not directly enforceable criteria, such as those in the National Toxics Rule and the California Toxics
Rule. As such, they cannot currently be applicable to California surface waters. They may be used by
the State and Regional Water Boards to develop future water quality objectives.

Public Health Goal for Aluminum

In early April, the California Office of Environmental Health Hazard Assessment (OEHHA) released a
Public Health Goal (PHG) of 0.6 mg/L or 600 ug/L for aluminum in drinking water. PHGs are levels of
drinking water contaminants at which adverse health effects are not expected to occur from a lifetime of

California Environmental Protection Agency
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exposure. The California Safe Drinking Water Act of 1996 (Health and Safety Code Section 116365)
requires OEHHA to adopt PHGs based exclusively on public health considerations. PHGs adopted by
OEHHA will be considered by the California Department of Health Services in establishing or revising
primary drinking water standards (California Maximum Contaminant Levels, or MCLs). Technical
support documents for PHGs are available on the internet at the following address:
http://www.oehha.org/water/phg/

PHGs and other toxicological criteria may be used to evaluate compliance with narrative water quality
objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial uses involving human
exposures (e.g., municipal and domestic supply or “MUN"). Therefore, ambient groundwater or surface
water with chemical concentrations above PHGs could be interpreted as violating water quality
objectives if the waters are designated MUN.

Proposed Repeal of New Arsenic MCL

USEPA has proposed to repeal their new drinking water standard for arsenic, adopted on 22 January
2001. USEPA’s final determination will be reported to you in a future Water Quality Goals update.
Please see the 8 February 2001 Water Quality Goals Update for more information on water quality
numerical limits for arsenic.

- Proposition 65 Listings

The California initiative statute Proposition 65, the Safe Drinking Water and Toxic Enforcement Act of
1986, makes it illegal to discharge a significant amount of a chemical known to the State to cause cancer
or reproductive toxicity to a source of drinking water. It also makes it illegal to expose persons to a
significant amount of any of these chemicals without prior notification. In December 2000,
bromoethane (ethyl bromide) was added to the list of chemicals known to the State to cause cancer. In
February, the pesticide propachlor was also added to this list. Proposition 65 information may be found
on the internet at the following address:

http://www.oehha.org/prop65. html

In February, OEHHA published a Prop. 65 Status Report, that provides updated information on safe
harbor levels -- No Significant Risk Leveis for carcinogens and Maximum Allowable Daily Levels for
reproductive toxins.

Updating Your Copy of Water Quality Goals
Please make the following changes to your hard copy of A Compilation.of Water Quality Goals, August
2000 edition, to reflect the above changes:
Inorganics Page 1
Aluminum. Change the California Public Health Goal to read, “600” and delete the footnote.

Inorganics Page 3

Cadmium: Change the USEPA National Recommended Ambient Water Quality Criteria for
Freshwater Aquatic life, 4-day Average and 24-hour Average to read, “see page 15b (1),
and delete the 1-hour Average entry.
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Inorganics Page 4

Cadmium: Change the California Toxics Rule Criteria for Inland Surface Waters for Freshwater
Aquatic Life Protection, Continuous Concentration (4-day Average) and Maximum
Concentration (1-hour Average) to read, “see page 15a (1, 142)”.

Inorganics Page 5
Cadmium: Change the USEPA National Recommended Ambient Water Quality Criteria for
Saltwater Aquatic Life Protection, 4-day Average to read, “8.8 (1)” and 24-hour Average to
read, “40 (1)”, and delete the 1-hour Average entry.
Inorganics Page 15
Replace this page with Page 15a and Page 15b, attached.

Organics Page 20
Chlorothalonil: Change the Proposition 65 entry to read “100 #” and delete the footnote,
Daminozide: Change the Proposition 65 entry to read “20 #” and delete the footnote.

Organics Page 38 _
Ethyl bromide: Place a pound sign (#) in the Proposition 65 column.
Ethylene thiourea (ETU): Change the Proposition 65 entry to read “10/ 15 #R”.

Organics Page 56
Methyl mercury: Change the Proposition 65 entry to read “#R” and delete the footnotes.

Organics Page 68

Polychlorinated biphenyls: Change the Proposition 65 entry to read “0.045 #R” and delete the
footnotes.

Propachlor: Place a pound sign (#) in the Proposition 65 column.

Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at
marshaj@rb5s.swrcb.ca.gov if you have questions.
Attachments (2)
cc: Frances McChesney, Office of the Chief Counsel, SWRCB
Tim Regan, Office of the Chief Counsel, SWRCB

JMarshack HD\Documents\W. Q. Goals\Compilation of Goals\WQGoals Current\New Incorporated Items\April 2000\Memo.doc
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SLSOT

WATER QUALITY GOALS FOR INORGANIC CONSTITUENTS
FRESHWATER AQUATIC LIFE - CADMIUM

Californls Toxics Rule Criteria to Protect Freshwater Aquatic Life {expressed as dissolved metal)
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WATER QUALITY GOALS FOR INORGANIC CONSTITUENTS
FRESHWATER AQUATIC LIFE - CADMIUM

OLSOT

USEPA National Recommendad Water Quality Criteria to Protect Freshwater Aquatic Life {expressed as dissolved metal)
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.Q California Regional Water Quality Control Board

Central Valley Region
Robert Schneider, Chair
Winston H. Hickox
Secretary for Sacramento Main Office . Governor
Environmental Internet Address: http.//www.swrcb.ca.gov/rwqebs
Protection 3443 Routier Road, Suite A, Sacramento, California 95827-3003

Phone (916) 255-3000 « FAX (916) 255-3015

TO: Technical Staff FROM: Jon B. Marshack, D.Env.
and Other Interested Persons Senior Environmental Specialist
Environmental/Technical Support

DATE: 26 July 2001 SIGNATURE: _;g } M

SUBJECT: WATER QUALITY GOALS UPDATE

This is the fifth notice of changes since the publication of the August 2000 edition of A Compilation of
Water Quality Goals. This notice contains an explanation of the most recent changes as well as
instructions for updating your copy of Water Quality Goals. The Water Quality Goals report and all
updates may be obtained on the internet at www.swrcb.ca.gov/rwqcb5/wq_goals.

Public Health Goal for Benzene

In late June, the California Office of Environmental Health Hazard Assessment (OEHHA) released a
Public Health Goal (PHG) of 0.15 ug/L for benzene in drinking water. PHGs are levels of drinking
water contaminants at which adverse health effects are not expected to occur from a lifetime of
exposure, The California Safe Drinking Water Act of 1996 (Health and Safety Code Section 116365)
requires OEHHA to adopt PHGs based exclusively on public health considerations. PHGs adopted by
OEHHA will be considered by the California Department of Health Services (DHS) in establishing or
revising primary drinking water standards (California Maximum Contaminant Levels, or MCLs), DHS
is required by the same law to review their MCLs every five years and to revise them to as close to
PHGs as is practicable, considering economic factors and technical feasibility. Technical support
documents for PHGs are available on the internet at www.oehha.org/water/phg.

The benzene PHG is based on the risk of getting cancer, in this case leukemia, from exposure to benzene
through the municipal and domestic water supplies. Benzene is one of a very few chemicals considered
to be known human carcinogens. For these chemicals, cancer cases in humans have been documented as
being directly related to chemical exposure. This is the strongest type of evidence for the relationship
between cause and effect. Other known human carcinogens include arsenic, vinyl chloride, and ionizing
radiation. '

PHGs for carcinogens are set at the concentration in water associated with a de minimis level of cancer
risk — one extra cancer case per million persons exposed over their lifetimes. For volatile contaminants,
such as benzene, the use of drinking water in the home can cause exposure through not only the
ingestion of water, but also through dermal contact and the inhalation of vapors resulting from

California Environmental Protection Agency
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showering and other household water uses. Therefore, PHGs for benzene and other volatile chemicals
are calculated by considering all of these exposures. For this reason these PHGs are often lower than
other cancer risk estimates that consider only ingestion exposure. These additional exposure routes are
relevant to the beneficial use of water for municipal and domestic supply (MUN). :

PHGs and other toxicological criteria may be used to evaluate compliance with narrative water quality
objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial uses involving human
exposures (e.g., municipal and domestic supply). Therefore, ambient groundwater or surface water with
chemical concentrations above PHGs could be interpreted as violating water quality objectives if the
waters are designated MUN. '

Action Levels for Trimethylbenzenes

Also in June 2001, DHS published drinking water action levels of 330 ug/L for both 1,2,4-trimethyl-
benzene and 1,3,5-trimethylbenzene, also called pseudocumene and mesitylene, respectively. These
chemicals are constituents of petroleum based fuels. They are also used in the manufacture of dyes and
pharmaceuticals. 1,3,5-Trimethylbenzene is used as an ultraviolet oxidation stabilizer in plastics.

Action levels are health-based advisory levels for chemicals that do not currently have primary MCLs.
An action level may be established by DHS when a chemical is either found in a drinking water source
or is in close proximity to a source and guidance is needed should it reach the source. Like PHGs,
drinking water action levels may also be used to evaluate compliance with narrative water quality
objectives for Toxicity. Additional information on action levels may be found on the internet at
www.dhs.ca.gov/ps/ddwem/chemicals/AL/actionlevels.htm.

Reference Doses for Bromate and Hexachlorocyclopentadiene

In early June, the U.S. Environmental Protection Agency (USEPA) added a reference dose for bromate
(BrOy") equal to 28 ug/L in drinking water to their Integrated Risk Information System (IRIS) database
of chemicals health effects. Reference doses represent exposure limits below which non-cancer health
effects are not expected to occur. Reference doses may be translated into concentrations in drinking
water using standard assumptions for the amount of water ingested each day, average body weight and
potential exposures to the chemicals from other sources. Bromate is also considered to be a probable
human carcinogen, with a one-in-a-million incremental cancer risk estimate of 0.05 ug/L, also reported
in IRIS.

USEPA also updated their reference dose for hexachlorocyclopentadiene. The new criterion is equal to
42 ug/L in drinking water. Hexachlorocyclopentadiene is used in the manufacture of flame retardant
chemicals and pesticides.

IRIS may be found on the internet at www.epa.gov/iris.

Drinking Water Standard for Arsenic

The current drinking water MCL for arsenic of 50 ug/L was developed in the 1940s. It does not reflect
current health effects information. USEPA’s IRIS toxicologic database contains a reference dose for
non-cancer health effects equal to 2.1 ug/L of arsenic in drinking water and a one-in-a-million
incremental cancer risk estimate of 0.02 ug/L. OEHHA has published a cancer potency factor equal to
0.023 ug/L at the one-in-a-million risk level, and is expected to publish a draft Public Health Goal for
arsenic in the near future. Arsenic is considered to be a “known human carcinogen” (see the discussion
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of this term under Public Health Goal for Benzene, above). The epidemiologic data on which the cancer
risk estimates are based directly link human exposure to arsenic in drinking water with cases of cancer.

In additional to man-made sources (e.g., arsenical pesticides, wood treatment chemicals, metal smelting)
arsenic is a naturally occurring element. It is present in many source waters, especially in the western
United States, in concentrations that are often equal to or higher than health-protective levels. For some
drinking water supply systems, there would be significant costs if they were required to deliver water to
customers below the current MCL.

On 22 January 2001, USEPA adopted a new federal MCL for arsenic of 10 ug/L. On 22 May, USEPA
revised the new standard by delaying its effective date until 22 February 2002 in order to conduct
reviews of the scientific and economic analyses on which the new MCL was based. On 19 July, USEPA
proposed a range of MCL options for arsenic — 3 ug/L, 5 ug/L, 10 ug/L, and 20 ug/L, — and requested
additional comment on the technical basis for the original 22 January rule. Comments are due by 31
October. More information on the federal arsenic MCL may be found on the internet at
www.epa.gov/OGWDW/arsenic.html.

Allowable levels of arsenic in surface water and groundwater are governed by water quality objectives
and natural background concentrations. For waters with the beneficial use of municipal and domestic
supply (MUN), applicable water quality objectives include both the Chemical Constituents objective and
the Toxicity objective. The Chemical Constituents objective requires that water not exceed California
MCLs. The Toxicity objective prohibits toxic substances in toxic amounts. Where natural background
levels exceed water quality objectives, the Regional Water Boards do not have the authority to require
that water quality objectives be met. However, in such cases, controilable water quality factors, such as
the discharge of waste, are not permitted to cause natural concentrations to increase.

Total vs. Dissolved

Recently, questions have arisen as to how to measure compliance with USEPA national recommended
water quality criteria and USEPA promulgated (California Toxics Rule and National Toxics Rule)
criteria for aquatic life protection and human health protection. For metallic constituents, the aquatic
life criteria specify whether compliance is to be determined based on dissolved or total recoverable
measurements. Human health criteria for metallic constituents and both human health and aquatic life
criteria for non-metallic constituents do not specify. According to Phil Woods, Water Quality Standards
Coordinator for Region 9 of USEPA, compliance with all criteria which do not specify dissolved or total
recoverable are intended to be determined using total recoverable measurements. In Water Quality
Goals, dissolved criteria for metallic constituents are footnoted (1) and total recoverable criteria are
footnoted (2). For other constituents, use total recoverable concentrations.

_ Updating Your Copy of Water Quality Goals _
Please make the following changes to your copy of A Compilation of Water Quality Goals, August 2000
edition, to reflect the new information discussed above:

Inorganics Page 2

Bromate: Add an entry of “28” under USEPA Integrated Risk Information System Reference
Dose. '
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Organics Page 7
Benzene: Change the California Public Health Goal entry to read “0.15” and delete the footnote.

Organics Page 44

Hexachlorocyclopentadiene: Change the USEPA Integrated Risk Information System Reference
Dose entry to read “42” and delete the footnote. Change the One-in-a-Million Cancer Risk
Estimate — USEPA Integrated Risk Information System entry to read “E” and delete the footnote.

Organics Page 79
1,3,5-Trimethylbenzene: Add an entry of “330” under California State Action Level - Toxicity.
1,2,4-Trmethylbenzene: Add a new listing for this chemical and add an entry of “330” under
California State Action Level - Toxicity.

Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at
marshaj@rb5s.swrcb.ca.gov if you have questions.

cc: Frances McChesney, Office of the Chief Counsel, SWRCB
Catherine George, Office of the Chief Counsel, SWRCB
Erik Spiess, Office of the Chief Counsel, SWRCB

Pl/Marshack HD\Documents\W., Q. Goals\Compilation of Goals\WQGoals CurrentiNew Incorporated Items\uly 2001\Memo.doc
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TO: Technical Staff FROM: Jon B. Marshack, D.Env.
and Other Interested Persons Staff Environmental Scientist
Program Support Unit
DATE: 20 November 2001 SIGNATURE: ‘ Vo N
' P

SUBJECT: WATER QUALITY GOALS UPDATE

This is the sixth notice of changes since the publication of the August 2000 edition of 4 Compilation of
Water Quality Goals. This notice contains an explanation of the most recent changes as well as
instructions for updating your copy of Water Quality Goals. In addition, new information is provided to
help users select among available numerical limits to interpret narrative water quality objectives. The
Water Quality Goals report and all updates may be obtained on the internet at
www.swrcb.ca.gov/rwqcb5/available_documents/wq_goals.

New Public Health Goals

In August and September, the California Office of Environmental Health Hazard Asséssment (OEHHA)
released four new Public Health Goals (PHGs) for chemicals in drinking water:

Nickel 12 ug/L (ppb)
Simazine 4 ug/L
Tetrachloroethylene (PCE) 0.06 ug/L

Uranium (from natural sources) 0.5 ug/L (0.43 pCi/L)

PHGs are levels of drinking water contaminants at which adverse health effects are not expected to
occur from lifetime of exposure. The California Safe Drinking Water Act of 1996 (Health and Safety
Code Section 116365) requires OEHHA to adopt PHGs based exclusively on public health
considerations. "PHGs adopted by OEHHA will be considered by the California Department of Health
Services (DHS) in establishing or revising primary drinking water standards (California Maximum
Contaminant Levels, or MCLs). DHS is required by the same law to review their MCLs every five
years and to revise them to as close to PHGs as is practicable, considering economic factors and
technical feasibility. Technical support documents for PHGs are available on the internet at
www.oehha.org/water/phg.

California Environmental Protection Agency

ﬁ Recyeled Paper
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The PHGs for tetrachloroethylene and uranium are based on cancer risk. PHGs for carcinogens are set
at the concentration in water associated with a de minimis or negligible level of cancer risk — one extra
cancer case per million persons exposed over their lifetimes. For volatile contaminants, such as PCE,
the use of drinking water in the home can cause exposure through not only the ingestion of water, but
also through dermal contact and the inhalation of vapors resulting from showering and other household
water uses, Therefore, PHGs for PCE and other volatile chemicals are calculated by considering all of
these exposures. For this reason these PHGs are often lower than other one-in-a-million cancer risk
estimates that consider only ingestion exposure. These additional exposure routes are relevant to the
beneficial use of water for municipal and domestic supply (MUN).

PHGs and other toxicological criteria may be used to evaluate compliance with narrative water quality
objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial uses involving human
exposures (e.g., municipal and domestic supply). Therefore, ambient groundwater or surface water with
chemical concentrations above PHGs could be interpreted as violating water quality objectives if the
waters are designated MUN.

Public Health Goals for Total and Hexavalent Chromium — An Update

In 1999, OEHHA published a Public Health Goal of 2.5 ug/L (ppb) for total chromium in drinking
water. This PHG was based on the assumption that exposure to hexavalent chromium (Cr VI) in
drinking water may cause cancer, The PHG technical support document included a health protective
level of 0.2 ug/L for Cr VI, equal to the one-in-a-million cancer risk estimate in drinking water. The
PHG for total chromium is based on the health protective level for Cr VI, assuming that total chromium
contains no more than 7.2 percent Cr VI. Both the PHG for total chromium and the health protective
level for Cr V1 are reported in the August 2000 Edition of 4 Compilation of Water Quality Goals.

On 9 November 2001, OEHHA formally withdrew the PHG document for chromium. The PHG for
total chromium and the cancer risk-based health protective level for Cr VI have been controversial.
Recent data on drinking water sources collected by DHS and others have called into question the
proportion of Cr VI in total chromium in California drinking water sources assumed by OEHHA. Many
toxicologists, including those from the drinking water program of USEPA, disagree with OEHHA’s
assumption that Cr VI may cause cancer from drinking water exposure. As a result, OEHHA requested
that the University of California (UC) convene a scientific panel of experts to provide guidance on
health issues relating to the presence of Cr VI in drinking water. The Chromate Toxicity Review
Committee, as the panel was called, has completed its review and has forwarded its report to OEHHA.
The committee concluded that “we found no basis in either the epidemiological or animal data published
in the literature for concluding that orally ingested Cr (VI) is a carcinogen.”

OEHHA had asked the committee to examine the reliability of a key German study used by OEHHA to
identify the health protective level for Cr VI and the PHG for total chromium. The study, published in
1968, is the only one of its kind that has examined long-term cancer risks from ingestion of Cr VL.
Previous UC peer reviews of the PHG document had deemed the German study data as appropriate for
deriving the PHG for total chromium. However, OEHHA was aware of the study’s limitations and for
that reason had asked the committee to examine it. The committee’s report states that the study should
not be used to assess cancer risks from Cr VI for several reasons. OEHHA no longer plans to use the
study in future risk assessments on Cr VI because the committee presented information that a virus
contracted by mice used in the study could have caused lesions observed by the German researchers and
interpreted as chromium-induced tumors.
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The committee proposes that California should continue to consider its current drinking water standard
(maximum contaminant level} of 50 ug/L for total chromium to be protective of public health.!
_OEHHA is in the process of developing a separate PHG for Cr VI, which is expected to be complete by -
the Spring of 2003, That PHG will be used by DHS to develop a California drinking water standard for
Cr VI. Legislation recently signed into law requires DHS to adopt a Primary MCL for Cr VI by

1 January 2004.

Arsenic — New Federal MCL and Information on Health Effects

On 310ctober 2001, USEPA adopted a new final drinking water MCL for arsenic of 10 ug/L The
former MCL for arsenic of 50 ug/L (ppb) was developed by the US Public Health Service in 1942. Tt
did not reflect current information on the health effects of arsenic, including bladder, lung and skin
cancer, inhibition of tissue respiration, skin and mucus membrane irritation and necrosis, central and
peripheral neurotoxicity, peripheral vascular disease, and reproductive and developmental toxicity. In
January 2001, USEPA adopted the new federal MCL for arsenic of 10 ug/L. But in May, USEPA
delayed the effective date of the new standard in order to conduct reviews of the scientific and economic
analyses on which the new MCL was based. :

In September 2001, a subcommittee of the National Research Council (NRC) released their review of
the toxicologic basis for the new drinking water standard. The NRC report confirmed the finding that
recent studies of arsenic in humans, taken together with earlier studies, “provide a sound and sufficient
database showing an association between bladder and lung cancers and chronic arsenic exposure in
drinking water, and they provide a basis for quantitative risk assessment.” “In addition, recent studies
increase the weight of evidence for an association between internal cancers and arsenic exposure
through drinking water.” “Taiwanese and other human studies include data on exposures at arsenic
concentrations relatively close to some U.S. exposures. Consequently, the extrapolation is over only a
relatively small range of arsenic concentrations.” Shorter extrapolations decrease the uncertainty of
numerical cancer risk estimates. The report also cited increasing evidence that chronic exposure to
arsenic in drinking water may also be associated with health effects other than cancer.

“In summary, the subcommittee concludes that recent studies and analyses enhance the confidence in
risk estimates that suggest chronic arsenic exposure is associated with an increased incidence of bladder
and lung cancer at arsenic concentrations in drinking water that are below the current MCL of 50 ug/L.
The results of this subcommittee’s assessment ... suggest that the risks for bladder and lung cancer
incidence are greater than the risk estimates on which EPA based its January 2001 pending rule.” The
subcommittee found that men and women who daily consume water containing 3 ug/L of arsenic have
about a 1 in 1,000 increased risk of developing bladder or lung cancer during their lifetime. At 10 ug/L,
the new drinking water standard adopted by USEPA, the risk is greater than 3 in 1,000, Additional
information on the federal arsenic drinking water standard may be found on the internet at
http://www.epa.gov/safewater/arsenic.html. The NRC report may be viewed on the internet at
http://www.nap.edu/catalog/10194.html.

California legislation recently signed into law requires OEHHA to adopt a Public Health Goal for
arsenic in drinking water by the end of 2002 and requires DHS to adopt a revised Primary MCL for
arsenic no later than 30 June 2004. OEHHA is already in the process of preparing the draft PHG, which
will consider the same epidemiologic studies cited in the NRC report. The high cancer potency from

' The USEPA Integrated Risk Information System (IRIS) database contains a reference dose for non-cancer health effects

from Cr VI, which is equivalent to 21 ug/L in drinking water,
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these studies “yields a 1-in-a-million risk level in the low part per trillion range,” according to Dr.
Robert Howd, Chief of the Water Toxicology Unit of OEHHA. “Protection against all other effects
(particularly stroke, heart disease, and hypertension), including an adequate margin of safety, requires a
level in the low part per billion range. It should be noted that the arsenic level which would be
protective against cancer is far below the limit of detection, which is about three parts per billion.” The
new PHG and the new drinking water standard adopted by USEPA will be factored into the
development of the revised California drinking water standard by DHS. '

Cancer Risk Level for Quinoline

In September, USEPA published new toxicologic criteria for the chemical quinoline in the Integrated
Risk Information System (IRIS) database. The one-in-a-million incremental cancer risk level for
quinoline in drinking water is 0.01 ug/L. Quinoline is a derivative of coal tar that is used in medicine
and chemical manufacture. IRIS may be viewed on the internet at www.epa.gov/iris/.

Cancer Risk Level for Chloroform

In October, USEPA published new toxicologic information on chloroform in IRIS. Chloroform is one
of the trihalomethanes formed when raw water containing organic matter is chlorinated to remove
pathogens. USEPA has deleted the one-in-a-million incremental cancer risk level for chloroform from
IRIS, based on new information regarding the mode of action for cancer from chloroform exposure,
USEPA now considers the reference dose (RfD) for noncancer health effects from chloroform of

70 ug/L to be adequately protective of public health for cancer effects by the oral route because the
mode of action for both cancer and noncancer health effects appears to be cytotoxicity — general
toxicity to cells. This causes the dose-response relationship for cancer to have a threshold, below which
cancer is not expected to occur. The RfD appears to be significantly below this cancer risk threshold.

New and Revised Drinking Water Action Levels

In August, DHS published a new toxicity-based Action Level for the solvent carbon disulfide of

160 ug/L. At the same time, the Action Level for vanadium was revised to 50 ug/L to account for data
suggesting that a greater proportion of potential vanadium exposure for California residents comes from
drinking water, as compared with other sources such as food. Action Levels are health-based advisory
levels for chemicals that do not yet have primary Maximum Contaminant Levels (MCLs). More
information on Action Levels may be found on DHS’ web site at www.dhs.ca.gov/ps/ddwem/chemicals/
AlL/actionlevels.htm. :

IRIS criteria, Action Levels and other toxicologic limits may be used to evaluate compliance with
narrative water quality objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial
uses involving human exposures (e.g., municipal and domestic supply or “MUN”). Therefore, ambient
groundwater or surface water with chemical concentrations above these criteria could be interpreted as
violating water quality objectives if the waters are designated MUN, '

Selecting Among Available Numerical Limits

The text Selecting Water Quality Goals at the beginning of the Water Quality Goals report provides
information on how numerical limits may be used to implement narrative water quality objectives.
However, it appears that many persons still have trouble selecting appropriate limits. The San Francisco
Bay Regional Board has developed a manual of Risk Based Screening Levels for soil and water to guide
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the assessment of contaminated sites. That manual uses default rules or algorithms for selecting among
numerical limits. Such algorithms may also help users of the Water Quality Goals report. The
following concepts should guide the derivation of such algorithms. :

To be defensible, selected limits should be chosen so as to implement ail applicable water quality
objectives in the appropriate Basin Plan. For each constituent, the process involves three steps:

1) Select a single numerical limit to satisfy each water quality objective or portion thereof.
2) Select the lowest of the numerical limits from step (1).
3) Select the larger of .

a) the numerical limit chosen in step (2) and

b) the natural background level of the constituent.

These steps should provide a water quality numerical limit which if equaled or exceeded in ambient
water, indicates that pollution has occurred. This is the least stringent limit below which ambient water
would be in compliance with applicable water quality standards. It should be noted that antidegradation
policies may require that more stringent limits be applied to ambient water quality, where the natural
background level was not selected in step (3) above.

In step (1), with respect to toxicity information, there is a preference for:

o Purely risk-based limits over risk-management based limits, unless the water quality objective
mandates the use of a risk-management based limit (e.g., the Chemical Constituent objectives
mandates compliance with California Primary and Secondary MCLs);

¢ Limits developed and/or published by California agencies over those developed by federal
agencies or other organizations (to be consistent with regulatory actions of our sister agencies);

« Limits that reflect peer reviewed science (avoid using draft or provisional limits, unless nothing
else is available);

¢ Limits that reflect current science (e.g., IRIS numbers over USEPA health advisories).

Avoid using Proposition 65 limits. These limits are in conflict with other health-based limits in drinking
water in California (i.e., PHGs and other health-based criteria from which MCLs are derived). The
intent of Proposition 65 is to do two things:

¢ Provide warnings to persons prior to significant exposure to carcinogens and reproductive
toxicants, and

* Prohibit significant discharges of these chemicals into sources of drinking water.

The intent of Proposition 65 is not to designate “safe” levels of these chemicals in drinking water. Other
programs exist in California for that purpose, including the Public Health Goal program.

> For the NPDES pirogram and for other situations where it is not clear that background conditions represent true “natural

background” (i.e., conditions have not been influenced by controllable water quality factors), the limit chosen in step (2)
should be imposed even where background levels are less stringent. According to the SWRCB Policy for
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of California (SIP), the
water quality objective becomes the effluent limit in such cases. In SIP Section 1.4, Calculation of Effluent Limitations,
Step 2 (page 6), when the water quality criterion (C), is less than the background concentration (B), then the effluent
limit (ECA) is set at the criterion (C), not at the background concentration (B).
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The general guidance above may be used to generate algorithms to help in selecting the most appropriate
water quality numerical limits. Because some limits for groundwater and surface water differ

significantly, separate algorithms are presented below.

An Algorithm for Groundwater
For chemicals in groundwater, the following water quality objectives and applicable numerical limits
normally apply:
» Chemical Constituents Objective (each of the following apply separately)
» California Primary and Secondary MCLs {lowest of these)
» Numerical water quality objective from the Basin Plan
> Concentrations that indicate impairment of any beneficial use
= Agricultural use protective limits '
% Toxicity Objective
> Purely human health-risk based limits, normally in the following hierarchy
*« QEHHA Public Health Goal
s Cal/EPA cancer potency factor at the one-in-a-million risk level
= California State Action Level based on toxicity
» USEPA IRIS criteria, select the lowest of
¢ one-in-a-million cancer risk estimate
» reference dose
= [USEPA Health Advisory, select the lowest of
e one-in-a-million cancer risk estimate
e lifetime non-cancer limit
s  USEPA MCL Goals (non-zero values only)
»  Other health-risk based limits (check dates and basis before using these)
¢ National Academy of Sciences criteria
¢ one-in-a-million cancer risk estimate
¢ drinking water health advisory
« Proposition 65 levels
%+ Tastes and Odors Objective
> Taste- and odor-based limits, normally in the following hierarchy
* (California Secondary MCL

= (California State Action Level based on taste & odor
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= Federal Secondary MCL

= USEPA National Ambient Water Quality Criterion based on taste & odor |
(do not use if limit is based on tainting of fish flesh)

*  Other taste & odor thresholds from the peer reviewed literature

First, select one limit for each of the items above that begin with an arrow (3>). Second, take the lowest
of those limits. The result should be a limit that applies all applicable water quality objectives. (Note:
Natural background levels and antidegradation pohcws may modify this selection.) See also 4 Note of

Caution, below

An Algorithm for Inland and Estuarine Surface Waters

Different numerical limits apply to surface waters. Additional beneficial uses ~ for example, those that
protect aquatic life — normally apply. There are additional constraints on surface water standards than
on groundwater standards. The California Toxics Rule (CTR) and National Toxics Rule (NTR) contain
promulgated and enforceable numerical limits for California inland and estuarine surface waters. CTR
and NTR criteria preempt our interpretation of the narrative water quality objectives with respect to the
toxicity of chemicals to humans and aquatic life. For example, if the CTR contains a human health
protective criterion for the chemical of interest, it has precedence over the use of the Public Health Goal
to interpret the narrative Toxicity objective with respect to human health protection. Likewise, if the
CTR includes an aquatic life protective criterion, it supersedes any USEPA recommended aquatic life
criteria for the same chemical, even if the latter are newer or more stringent numbers, The CTR/NTR
constraint does not apply to groundwater. In addition, the CTR, NTR and USEPA Recommended
Ambient Water Quality Criteria for human health protection should not be applied to groundwater,
because they are derived assuming exposure through consumption of both water and fish/shellfish.

+ California Toxics Rule and Nationa! Toxics Rule

» Criteria for human health protection
(use criteria for drinking water sources, consumption of water plus aquatic organisms,
unless the MUN beneficial use has specifically been de-listed for the water body)

» Criteria for aguatic life protection
(use the criterion with the longest averaging period unless more frequent sampling
Justifies using criteria with shorter averaging periods)

% Chemical Constituents Objective (each of the following apply separately)
» California Primary and Secondary MCLs (lowest of these)

» Numerical water quality objective from the Basin Plan
(may supercede CTR or NTR criteria if approved by USEPA)

» Concentrations that indicate impairment of any designated beneficial use

= Agricultural use protective limits
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% Toxicity Objective

» Purely human health-risk based limits, normaily in the following hierarchy
(applies only if there are no CTR or NTR criteria for human health protection)

« OEHHA Public Health Goal
« Cal/EPA cancer potency factor at the one-in-a~million risk level
= California State Action Level based on toxicity
» USEPA IRIS criteria, select the lowest of
s one-in-a-million cancer risk estimate
o reference dose
= USEPA Health Advisory, select the lowest of
¢ one-in-a-million cancer risk estimate
e lifetime non-cancer limit
*. USEPA MCL Goals (non-zero values only)
= Other health-risk based limits (check dates and basis before using these)
e National Academy of Sciences criteria
4 one-in-a-million cancer risk estimate
¢ drinking water health advisory
¢ Proposition 65 levels

» Aquatic life protective limits, normally in the following hierarchy
(applies only if there are no CTR or NTR criteria for aquatic life protection)

= California Department of Fish and Game criteria
(use the criterion with the longest averaging period unless more frequent
sampling justifies using criteria with shorter averaging periods)’

»  USEPA Recommended Ambient Water Quality Criteria
(use the criterion with the longest averaging period unless more frequent
sampling justifies using criteria with shorter averaging periods)

%+ Tastes and Odors Objectivé
» Taste- and odor-based limits, normally in the following hierarchy
* (California Secondary MCL
® (California State Action Level based on taste & odor
»  Federal Secondary MCL | '
= USEPA National Ambient Water Quality Criterion based on taste & odor

« other taste & odor thresholds from the peer reviewed literature
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First, select one limit for each of the items above that begin with an arrow (3»). Second, take the lowest
of those limits. The result should be a limit that applies all applicable water quality objectives. (Note:
Natural background levels and antidegradation policies may modify this selection.)

A Note of Caution

Automatically selecting numerical limits by algorithm will not always generate the most appropriate
limit, If specific beneficial uses do not apply, then limits protective of those uses should not be
considered. It may make sense to deviate from the hierarchies listed above in specific cases, We may
have information that certain numerical limits are outdated or are in dispute (see the discussion of PHGs
for chromium, above). For example, boron has a DHS Action Level of 1000 ug/L and a reference dose
from IRIS equal to 630 ug/L in drinking water. Normally, we would prefer using a California number
over one from USEPA. However, the Action Level list from DHS cites the reference dose from IRIS as
its source of the toxicologic information. Included is a note that DHS simply “rounded off™ the value
from 0.6 to 1 mg/L. This manner of rounding appears to defy logic. Perhaps a risk-management
decision prevented the Action Level from being set at the toxicity -based level. In any case, the IRIS
reference dose is more precise. So, for boron I would recommend using the IRIS reference dose instead
of the DHS Action Level to implement the narrative Toxicity objective. What this example shows is
that, while an algorithm may be a good place to begin the selection process, other mformat:on may need
to be brought to bear on the final selection of water quality numerical limits.

Disclaimer

The recommended procedures discussed herein are not, nor intended to be Board policy, but rather an
explanation of the staff practice of interpreting and applying standards and criteria for use in the Board’s
programs for water quality protection.

Updating Your Copy of Water Quality Goals
Please make the following changes to your copy of A Compilation of Water Quality Goals, August 2000
edition, to reflect the new information discussed above:
Inorganics Page 1
Carbon disulfide: Add entry of “160” for California State Action Level — Toxicity.
Nickel: Change the California Public Health Goal entry to read “12” and delete the footnote.
Chromium (III): Delete the California Public Health Goal entry.
Chromium (VI): Delete the California Public Health Goal entr);
Chromium (total): Delete the California Public Health Goal entry of 2.5, leaving the footnote
“(134)”.
Inorganics Page 2

Chromium (VI): Delete the entry for Cal/EPA Cancer Potency Factor and replace it with the.
footnote “(134)”,
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Inorganics Page 7
Uranium: Change the California Public Health Goal entry to read “0.5 ug/L = 0.43 pCi/L (162)”.
Vanadium: Change the California State Action Levels — Toxicity to read “50”,

Organics Page 14

Chloraform: Add entry of “70(108)” for IRIS Reference Dose. Delete the entry for One-in-a-
Million Incremental Cancer Risk Estimates for Drinking Water - USEPA Integrated Risk
Information System (IRIS) and change the footnote to read “(B2,108).”

Organics Page 73
Simazine: Change the California Public Health Goal entry to read “4” and delete the footnote.

Tetrachloroethylene (PCE): Change the California Public Health Goal entry to read “0.06” and
delete the footnote. '

Organics Page 74
Add a new line for Quinoline and an entry of “0.01”* under One-in-a-Million Incremental Cancer
Risk Estimates for Drinking Water - USEPA Integrated Risk Information System (IRIS).
Footnotes Page 2

(108): Change this footnote to read “The reference dose (RfD) for noncancer health effects is also
considered adequately protective of public health for cancer by the oral route of exposure, on the
basis of the nonlinear dose response for this chemical and the mode of action for both cancer and
noncancer effects having a common link through cytotoxicity.”

(134): Change this footnote to read “Withdrawn.”
Add footnote (162) that reads “For natural uranium.”

Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at
marshaj@rb5s.swrcb.ca.gov if you have questions or comments on the information presented herein,

cc: Frances McChesney, Catherine George, and Emma Suayez, Office of the Chief Counsel, SWRCB

JiMarshack HD\Documents\W. Q. Goals\Compilation of Goals\WQGoals Current\New Incorporated Items\November 2001\Memo.doc
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